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P R E F A C E. 

IN  the  Preface  to  the  firft  edition  of  this 
work,  publiihed  in  1775,  the  editor 
acknowledged  himfelf  indebted  for  his 
plan  and  fome  part  of  his  materials*  to  the 
Elemens  SAnatomie  Raifonnie,  written  by 
M.  Perfon,  an  ingenious  French  phyfician, 
and  originally  publilhed  at  Paris  in  1748. 
The  manner  m which  that  performance 
was  written,  feemed  to  be  well  calculated 
for  fludents  j and  at  firfl:  it  was  the  editor’s 
intention  to  have  given  a literal  tranflation 
of  it,  with  the  addition  of  notes.  But  on 
examining  it  more  attentively,  amultitudeof 
corrections  and  additions  were  found  neceffa- 
ry  to  make  it  adequate  to  the  purpofe  for 
which  it  was  intended.  It  contained  old  and 
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erroneous  theories  which  have  long  becra 
defervedly  exploded  ; many  of  the  defcrip- 
tions  were  inaccurate  and  imperfect ; fome 
parts  of  the  body>  as,  for  inflance,  the 
breads,  and  organs  of  generation,  were 
wholly  omitted  ^ the  nature  of  the  lympha- 
tic fyftcm,  and  of  abforption,  together  with 
the  many  other  difcoveries  and  improve- 
ments that  have  been  made  in  anatomy  and 
phyfiology  line©  the  publication  of  M* 
Perfoii  s book,  were  of  courfe  not  to  be 
met  with  in  it.-  Hence  the  reader  will  ea- 
fily  conceive,  that  the  talk  of  new  model- 
ling the  work,  fo  as  to  render  it  fuitable  ta 
the  prefent  date  of  anatomical  knowledge;, 
could  fall  but  little  Ihort  of  that  of  com- 
poling  a new  one ; and  that  this  was  really 
the  cafe,  will  be  fufficiently  evident  to  any 
one  who  will  be  at  the  pains  to  compare 
the  prefent  performance  with  the  French- 

work. 
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work  juft  now  mentioned.  He  will  find 
the  form  retained,  but  the  fubftance  almoft 
every  where  changed. 

In  this  new  edition,  the  editor'has  en- 
deavoured to  render  the  work  more  ufeful, 
by  correding  the  errors  that  had  efcaped 
him  in  the  former  impreffion,  and' by  mak- 
ing a great  number  of  alterations  and  ad- 
ditions. 

Air-Street,  Piccadilly, 

March  j;,  1781. 
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EXPLANATION  or  the  PLATES. 


PLATE  I. 
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The  Objeft  is 
fee  page  416. 


The  Globe  of  the  Eye. 

The  Vitreous  Humour. 

The  Cryftalline  Humour. 

The  Aqueous  Humour. 

The  Anterior  Chamber  of  the  Eye. 

The  Pollerior  Chamber. 

feea  inverted  at  the  Bottom  of  the  Eye^ 


PLATE  II. 

In  this  Plate  the  Rays  of  Light  in  Confequence  of  too 
much  Convexity  in  the  Cornea,  are  feen  to  unite  before, 
they  reach  the  Bottom  of  the  Eye,  as  is  the  Cafe  witl\ 
pear-fighted  People  or  Myopes,  fee  page  417. 

PLATE  III. 

In  this  Plate,  fron^  the  Eye’s  being  too  flat,  the  Rays  of 
Light  are  not  united  when  they  reach  the  Bottom  of  the 
Eye,  as  is  the  Cafe  with  long-fighted  People  or  Prejbi,  feq 
page  417. 
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INTRODUCTION.*  • 

TH  E etymology  of  the  word  Anato- 
my implies  limply,  difleftion,  but 
by  this  term  fomething  ’ more  is  ufually 
underftood. 

f , • - 

,*■'***  *v 

lT_is  every  day  made  ufe  'of  to  exprels 
a knowledge  of  the  human  body ; aifd  a 
perfon  who  is  faid  to  underftand  Ana- 
tomy, is  fuppbfed  to  be  converfant  with 
the  ftrudlure  and  arrangement  of  the  dif- 
ferent folid  parts  of  the  body* 
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It  is  commonly  divided  into  Anatomy 
properly  fo  called,  and  comparative  Ana- 
tomy ; tl'ie  fil'd:  of  thefe  is  confined  folely 
to  the  human  body,  but  thejatter  affords 
a more  extenfive  field  for  enquii'y,  as  it 
includes  all  animals  and  even  plants,  fo 
far  as  a knowledge  of  their  flrudlure  may 
tend  to  improve  our  ideas  of  the  human 
body. 

The  word  Anatomy  may  alfo  have  ano- 
ther and  more  extenfive  fignificatlon — 
it  may  be  employed  to  exprefs,  not  only  a 
knowledge  of  the  ftru£i:ure  and  dlfpofition 
of  the  parts,  but  likewlfe  of  their  oeco- 
nomy  and  ufe — confidered  in  this  light,  it 
will  feldom  fall  to  excite  the  curlofity  of 
people  of  tafte,  as  a branch  of  phllofophy  ; 
fince  if  it  is  pleafing  to  be  acquainted  with 
the  ftrudlure  of  the  body,  it  is  certainly 
more  fo,  to  difeover  all  the  fprings  which 
give  life  and  motion  to  the  machine,  and 
to  oblerve  the  admirable  mechanifm  by 

which 
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wliich  (b  many  different  fundions  ara 
executed. 

0 

The  human  body  is  (iompofed  of  fnlid 
and  fluid  parts. — We  (hall  defcribe  each  of 
thefe,  and  at  the  fame  time  fpeak  of  their 
reciprocal  aftion  upon  each  other.  This 
is  not  common  with  the  generality  of  ana- 
tomical writers,  who  ufually  dwell  but 
little  on  the  animal  oeconomy  which  will 
form  the  principal  part  of  this  work. 

Anatomy^  fo  far  as  it  relates  to  the 
folids,  is  divided  into  fevetal  branches, 
diflihguifhed  by  different  names,  and  al- 
luding to  the  different  parts  they  ufually 
defcribe. — Thus  the  term 

.'Osteology,  is  allotted  to  adefcription 
of  the  bones. 

Myology,  to  that  of  the  mufcles. 

Angeiology^  to  that  of  the  velfels. 

B 2 Neurology, 
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Neurology,  to  that  which  treats  of 
the  nerves. 

Adenology,  to  that  which  gives  the 
hiftory  of  the  glands. 

And  Splanchnology,  to  that  which 
difcourfes  on  the  vifcera.  All  thefe  terms 
are  of  Greek  etymology. — It  will  be  fiif- 
hcient,  perhaps,  for  the  reader  to  know 
their  hgnification. 


C'  H A P. 
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CHAP.  T. 

OS  Prolog  r. 


SECTION  I. 

Of  the  Bones  in  general. 

E will  begin  with  the  bones,  which 


may  be  confidered  as  the  great  fupport 
or  the  body,  tending  to  give  it  fliape  and  firm- 
nefs. — But  before  we  enter  into  the  detail  of 
each  particular  bone,  it  will  be  neceffaiy  to 
defcribe  their  compofition  and  connections,  and 
to  explain  the  nature  of  the  different  parts^, 
which  have  an  immediate  relation  to  them ; as 
the  cartilages,  ligaments,  periofleum,  marrow 
and  fynovial  glands.  • . 

V 

Of  the  Compoftion  of  the  Bones. 

The  bones  are  of  a firm  and  hard  (ci)  fub- 
ftance,of  a white  color,  and  perfectly  infenfible. 
They  are  the  moft  compact  and  folid  parts  of 
the  body,  and  ferve  for  the  attachment  or  fup- 
port of  all  the  other  parts. 

{a)  An  ingenious  Swediih  chemift,  (Mr.  Scheele)  has 
lately  difcovered  that  the  bones  contain  the  phofphoric 
acid  united  with  calcareous  earth ; and  that  to  this  coiur 
bination  they  owe  their  firmnefs. 
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Three  different  fubftances  are  ufually  dlf- 
tinguifhed  in  them;  their  exterior  or  bony 
part,  properly  fo  called ; their  fpongy  cells, 
and  their  reticular  fubftance.  The  firft  of 
ihefe  is  faa’med  of  many  laminae,  or  plates, 
compofmg  a firm,  hard  fubftance — The  fpon- 
gy or  cellular  part,  is  fo  called  on  account  of 
its  refemblance  to  a fponge,  from  the  littlcr 
cells  which  compofe  it.  This  fubftance  forms 
almoft  the  whole  of  the  extremities  of  cylin- 
drical  bones — The  reticular  part  is  compofed 
of  fibres,  which  crofs  each  other  in  difierent 
dire<ftions — This  net-work  forms  the  internal 
furface  of  thofe  bones,  which  have  cavities. 

The  flat  bones,  as  thofe  of  the  head,  are 
compofed  only  of  the  laminae  and  the  cellular 
fubftance — This  laft  is  ufually  found  in  the 
middle  of  the  bone  dividing  it  into  two  plates, 
and  is  there  called  dipBe, 

Gagliardi,  who  pretended  to  have  difco- 
yered  an  infinite  number  of  clayicuh,  {a)  or 

(fl)  In  his  Anat.  ojjium  no’v.  i'n’vent.  illujirai.  he  de- 
feribes  four  kinds  of  thefe  claviculi,  or  nails,  viz.  the 
perpendicular,  oblique,  headed  and  crooked. 

bony 
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bony  procefTes,  which  he  dcfcribes  as  travcr- 
ling  tlie  laminse  to  unite  them  together,  has 
endeavoured  to  fupport  this  pretended  difeo- 
very  by  the  analogy  of  bones  to  the  bark  of 
trees,  in  which  certain  woody  nails  have  been, 
remarked — but  this  opinion  feems  to  be  alto- 
gether fanciful. 

Some  writers  have  fuppofed,  that  the  bones 
are  formed  by  layers  of  the  periofteum,  which 
gradually  ollify,  in  the  fame  manner  as  the 
timber  is  formed  in  trees  by  the  hardening  of 
the  white  fubftance  that  is  found  between 
the  inner  bark  and  the  wood.  M.  Duhamel, 
who  has  adopted  this  opinion,  fed  different  ani- 
mals with  madder  and  their  ordinary  food  alter- 
nately during  a certain  time ; and  he  alferts, 
that  in  diffe^ling  their  bones,  he  conftantly 
obferved  diftinft  layers  of  red  and  white, 
which  correfponded  with  the  length  of  time 
they  had  lived  on  madder,  or  their  ufual  ali- 
ment. But  it  has  fince  been  proved  by  Det- 
leff,  that  M.  Duhamel’s  experiments  were  in- 
accurate, and  that  neither  the  periofteum,  nor 
the  cartilages,  are  tinged  by  the  ufe  of  madder, 
which  is  known  to  affecl  the  bones  only. 
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We  ufualiy  confider  in  a bone,  its  body 
and  its  extremities.— The  ancients  gave  the 
name  of  diaphyfis  to  the  body  or  middle  part, 
and  divided  the  extremities  into  apophyfis 
and  epiphyfis. — An  apophyfis,  or  procefs,  as 
it  is  more  commonly  called,  is  an  eminence 
continued  from  the  body  of  the  bone,  whereas 
an  epiphyfis  is  at  firfi:  a fort  of  an  appendage 
to  the  bone,  by  means  of  an  intermediate  car- 
tilage. Many  epiphyfes,  which  appear  as  dif- 
tincl  bones  in  the  foetus,  become  at  length  , fo 
completely  united  to  the  body  of  the  bone,  as 
not  to  be  diftinguilhable  from  it  in  the  adult 
ftate.  It  is  not  unufual,  however,  at  the  age 
of  eighteen  and  even  twenty  years,  to  find 
the  extremities  of  bones  ftill  in  the  ftate  of 
epiphyfis. 

The  names  given  to  the\)rocefles  of  bones, 
are  expreffive  of  their  fhape,  fize,  or  ufe  ; thus 
if  a procefs  is  large,  and  of  a fpherical  form, 
it  is  called  caput,  or  head  if  the  head  is  flat- 
ted, it  is  'termed  condyle. — Some  procefles, 
from  their  refemblance  to  a ftiletto,  a breaft, 
or  the  beak  of  a crow,  are  called  ftyloid,  maf- 
toid,  or  coracoid ; others  are  ftiled  ridges  or 
fpines. — The  two  proceffes  of  the  os  femoris 

derive 
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derive  their  name  of  trochanters  from  their 
ufe. 

I 

A BONE  has  its  cavities  as  well  as  procelTes. 
Thefe  cavities  either  extend  quite  through  its 
fubftance,  or  appear  only  as  depreffions.  The 
former  are  called  foramina  or  holes,  and  thefe 
foramina  are  fometimes  termed  canals  or  con- 
duits, according  to  their  form  and  extent — 
Of  the  depreffions,  fome  are  ufcful  in  articu- 
lation.— Thefe  are  called  cotyloid  when  they  are 
deep,  as  is  the  cafe  with  the  os  innominatum, 
where  it  receives  the  head  of  the  os  femoris’; 
Qr  glenoid  when  they  are  fupcrficial,  as  in  the 
fcapula,  where  it  receives  the  os  humei'i.  Of 
the  depreffions  that  are  not  defigned  for  articu- 
lation, thofe  which  have  fmall  apertures  are 
called  finufes;  ^others  that,  are  large,  and  not 
equally  furrounded-  by  high  brims,  are  ftiled 
foffse- — Such  as  are  long  and  narrow,  furrowsj, 
or  if  broad  and  fuperficial  without  brims, 
fmuofities.  Some  are  called  digital  impref- 
fions,  from  their  refemblance  to  the  traces  of 
^ finger  on  foft  bodies. 


P/ 
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Of  the  Connehimi  of  the  Bones. 

We  lhall  abridge  this  article,  which  is  ex- 
ceedingly difTufe  in  the  generality  of  ana- 
tomical books,  and  will  endeavour  to  deferibe 
it  with  all  the  clcarnefs  it  will  allow. 

The  bones  compofmg  the  Ikeleton  are  fo 
conftrucled,  that  the  end  of  every  bone  is 
perfectly  adapted  to  the  extremity  of  that  with 
which  it  is  connected,  and  this  connection 
forms  what  is  called  their  articulation. 

Articulation  is  divided  into  diarthrofis^ 
fynarthrofis ^ and  amphiarthrofis,  or  moveable, 
immoveable,  and  mixed  articulation.  Each  of 
the  two  firft  has  its  fubdivifions.  Thus  the 
JDiartbrofs,  or  moveable  articulation,  includes 
I . the  enarthrofis,  as  it  is  called,  when  a large 
head  is  admitted  into  a deep  cavity,  as  in  the 
articulation  of  the  os  femoris  with  the  os  in- 
nominatum.  2.  Arthrodia,  when  a round 
head  is  articulated  with  a fuperficial  cavity,  as 
is  the  cafe  of  the  os  humeri  and  fcapula.  3. 
Ginglimus,  or  hinge  like  articulation,  as  in 
the  connexion  of  the  thigh  bone  with  the  ti- 
bia. 


V . . 
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bia.  The  enarthrofis  and  arthrodia  allow  of 
motion  to  all  fides  ; the  ginglimus  only  of 
flexion  and  extenflon. 

The  Synarthrofis,  or  immoveable  articula- 
tion, includes  i.  The  future,  when  the  twp 
bones  are  indented  into  each  other,  as  is  the 
cafe  with  the  parietal  bones.  2.  Gomphofis, 
when  one  bone  is  fixed  into  another,  in  the 
manner  the  teeth  are  placed  in  their  fockets. 

/ 

The  term  Amphiarthrofis  is  applied  to  thofe 
articulations  which  partake  both  of  the  fy- 
narthrofis  and  diarthrofis,  as  is  the  cafe  with 
the  bodies  of  the  vertebi'ic,  which  are  capable 
of  motion  in  a certain  degree,  although  they 
are  firmly  connected  together  by  intermediate 
cartilages. 

What  is  called  Symphyjls,  Is  the  union  of 
tw'o  bones  into  one,  as  in  the  lower  jaw,  for 
inftance,  which  in  the  foetus  confifts  of  two 
diftinft  bones,  but  becomes  one  in  a more  ad- 
vanced age,  by  the  ofiification  of  the  uniting 
prtilage. 
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Whkn  bones  are  thus  joined  by  the  means 
of  cartilages,  the  umo-n.h^\\tdfy?ichondrofts—- 
When  by  ligaments,  fyneitrofis. 

Of  the  Cartilages. 

Cartilages  are  white,  folid,  fmooth,  and 
elaftic  fubflances,  between  the  hardnefs  of 
bones  and  ligaments,  and  feemingly  of  a fi- 
brous texture.  Vfe  are  not  able  to  trace  any 
veflels  into  their  fubftance  by  injection,  nor  are 
they  ever  found  tinged  in  animals  that  have 
been  fed  with  madder. 

They  may  be  difiiinguifiied  into  ifl:,  thofe 
which  are  connected  v/ith  the  bones ; and  adly, 
thofe  which  belong  to  other  parts  of  the  body. 
The  -firfl:  ferye  either  to  cover  the  ends  and 
cavities  of  bones  intended  for  motion,  as  in  the 
articulations,  where  by  their  fmoothnefs  they 
facilitate  motions,  which  the  bones  alone 
could  not  execute  with  fo  much  freedom  ; or 
they  fcrve  to  unite  bones  together,  as  in  the 
fymphyfis  pubis,  or  to  lengthen  them  as  in 
the  ribs.  . . 

Many  of  them  ofiifying  as  we  advance  iii 
life,  their  number  is  lefs  in  the  adult  than  in 

the 
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the  foetus,  and  of  courfe  there  are  fewer 
bones  in  the  old  than  in  the  young  fubject. 

/ 

. Of  the  fecond  clafs  of  cartilages,  or  thofc 
belonging  to  the  foft  parts,  we  have  inftances 
in  the  larynx,  where  we  find  them  Ufeful  in 
the  formation  of  the  voice,  and  for  the  attach- 
ment of  mufcles. 

\ < 

* r 

Of  the  Perlofleum. 

The  perioileum  is  a fine  membrane'  of  a 
compact  cellular  texture,  refletted  from  one 
joint  to  another,  and  ferving  as  a common 
covering  to  the  bones.  It  adheres  very  firmly 
to  their  furface,  and  by  its  fmoothnefs  facili- 
tates the  motion  of  mufcles.  It  likewife  fup- 
ports  the  veifels  that  go  to  be  diftributed 
through  the  fubftance  of  the  bones,  and  may 
ferve  to  ftrengthen  the  articulations.  At  the 
extremities  of  bones,  where  it  is  found  cover- 
ing a cartilage,  it  has  by  fome  been  improperly 
confidered  as  a diftincl  membrane,  and  named 
ferichondrium.  Where  it  covers  the  bones  of 
the  fkull,  it  has  gotten  the  name  of  pericra- 
nium. 

- 


The 
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Th!e  periofleum  is  not  a procludion  of  tlie 
> dura  mater,  as  the  ancients,  and  after  them 
Havers  imagined,  nor  are  the  bones  formed 
by  the  ofllfication  of  this  membrane,  as  fome 
late  writers  have  fuppofed. 

t 

The  periofteurh  is  deficient  in  the  teeth 
above  the  fockets,  and  in  thofe  parts  of  bones 
to  which  ligaments  or  tendons  are  attached. 

Of  the  Marrow. 

‘The  marrow  is  a fat,  oily  fubflanfce,  filling 
the  cavities  of  bones.  In  the  great  cavities  of 
long  bones  it  is  of  a much  firmer  confiftence 
than  in  the  cells  of  their  fpongy  part.  In 
the  former  it  inclines  fomewhat  to  a yellOwilh 
tinge,  and  is  of  the  confiflence  of  fat ; in  the 
latter  it  is  more  fluid,  and  of  a red  colour. 
This  difTerenc-e  in  colour  and  confiflence  is 
owing  to  accidental  caufes  i both  kinds  are  of 
the  fame  nature,  and  may  both  be  deferibed 
under  the  common  name  of  marrow,  though 
fome  writers  give  this  name  only  to  the  fat- 
like  fubflance,  and  call  the  other  the  medullary 
juice. 


The 
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The  marrow  is  contained  in  a very  fine  and 
tranlparent  membrane,  which  is  fupplied  with 
a great  number  of  blood-veffeis,  chiefly  from 
the  periofteum.  This  membrana  mcdullaris 
adheres  to  the  inner  furface  of  the  bones,  and 
furnifhes  an  infinite  number  of  minute  bags 
or  veficles  for  inclofing  the  marrow,  which  is 
likewife  fupported  in  the  cavities  of  the  bones 
by  thelongfilaments  of  their  reticular  fubttance* 

Besides  the  veflels  from  the  periofteum, 
the  membrana  medullaris  is  furniflied  with 
others,  which  in  the  long  bones  may  be  feeil 
pafiing  in  near  the  extremities  of  the  bone, 
and  fending  off  numerous  branches  that  ramify 
through  all  the  veficles  of  this  membrane. 

The  bones,  and  the  cells  edntaining  the 
marrow,  are  likewife  furniflied  with  lym- 
phatics. By  their  means,  the  marrow, 
like  the  fat,  may  be  taken  up  iii  a great- 
er quantity  than  it  is  fecreted  ; and  hence 
it  is  that  fo  little  is  found  in  the  bones  of 
thofe  who  die  of  lingering  difeafes^ 

It  is  ftill  a matter  of  controverfy,  whetfief 
the  marrow  is  fenfible  or  not.  We  are  cei> 

tainly 
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tanlly  not  able  to  trace  any  nerves  to  it,  and 
from  this  circumftance,  and  its  analogy  to  fat, 
Haller  has  ventured  to  confider  it  as  infenfible. 
■ On  the  other  hand,  Duverney  afferts,  that  an 
injury  done  to  this  fubftance  in  a living  animal, 
was  attended  with  great  pain.  In  this  dif- 
pute  phyfiologifts  do  not  feem  to  have  fuffi- 
ciently  diferiminated  between  the  iharrow  it- 
felf  and  the  membranous  cells  in  which  it  is 
contained.  The  former,  like  the  fat,  being 
nothing  more  than  a fecreted  and  of 
courfe  an  inorganized  matter,  may  with  pro- 
piiety  be  ranked  among  the  infenfible  parts, 
as  much  as  infpilfated  mucus,  or  any  other 
fecreted  matter  in  the  body ; whereas  the 
membrana  medullaris  being  vafcular,  though 
it  pofiefles  but  an  obfeure  degree  of  feeling  in 
a found  ftate,  is  not  perfedtly  infenfible* 

The  marrow  was  formerly  Tilppofed  to  be 
intended  for  the  nourifhment  and  renewal  of 
the  bones,  but  this  doctrine  is  now  pretty 
generally  and  defervedly  exploded.  It  feems 
probable  that  the  marrow  is  to  the  bones 
what  fat  is  to  the  foft  parts.  They  both  ferve 
for  fome  important  purpofes  in  the  animal 
OECOnomy,  but  tlieir  particular  ufe  has  never 

yet 
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ytt  been  clearly  afcertained.  The  marrovr, 
from  the  tranfudation  of  the  oil  through  the 
bones  of  a Ikeleton,  is  fuppofed  to  diminifh 
their  brittlenefs ; and  Havers  goes  fo  far,  as  to 
deferibe  the  canals  by  which  it  is  conveyed 
through  every  part  of  their  fubftance.  But  ' 
from  fome  recent  enquiries  on  this  fubje6t,  I 
am  convinced  that  thefe  pretended  canals  in  a 
, dry  bone,  are  nothing  more  than  the  tracts  of 
blood-velTels,  into  which,  whfen  thofe  velTels 
are  deftroyed,  the|marrow,  which  then  becomes 
oily,  and  burfts  from  its  cells,  eafily  infinu- 
ates  itfelf,  and  makes  its  way  through  the 
fubftance  of  the  bone  to  its  outer  furface. 
There  do  not  feem  to  be  any  fuch  pores  in  a 
frelh  bone  ; and  in  the  living  body,  the  mar- 
row is  not  a fluid  oil,  but  a congealed  fat  in- 
clofed,  as  we  have  feen,  within  its  proper 
tiells. 

O/'  the  Synovial  GlandL 

The  fynovial  glands  are  fmall  bodies, 
feemingly  of  a glandular  ftrufture,  and  ex- 
ceedingly vafcular,  fecreting  a fluid  of  a 
white  mucilaginous  nature,  which  ferves  to 
lubricate  the  joints. — They  are  placed  in  fmall 

C . cavities 
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cavities  in  the  articulations,  fo  as  to  be  ca'-^ 
pable  of  being  gently  compreffed  by  th« 
motion  of  the  joint,  which  exprefles  their 
juice  in  proportionUo  the  degi'ee  of  friction.— 
When  the  ‘ fynovia  is  wanting,  or  is  of  too 
thick  a confiftence,  the  joint  becomes  flifF 
and  incapable  of  flexion  or  exteniion. — This- 

what  is  termed  anchylofls. 

Of  the  Ligaments, 

^.iGAMtENTS  are  white,  gliftening,  inelaftic 
bands,  of  a compact  fubftance,  more  or  lefs 
broad  or  thick,  and  ferving  to  connect  the- 
bones  together. — They  are  diftinguiflied  by 
different  names  adapted  to  their  different 
forms  and  ufes.- — Thofe-  of  the  joints  are  call- 
ed either  round  or  burfal. — The  round  liga- 
ments are  white,  tendinous,  and  inelaflic.- 
They  are  ftrong  and  flexible,  and  are  found 
only  in  the  joint  of  the  knee,  and  in  the  ar- 
ticulation of  the  os  femoris  with  the  os  inno- 
minatum.  The  burfal,  orcapfular  ligaments,- 
furround  the  whole  joint  like  a purfe,  and  are 
to  be  found  in  the  articulations  which  allow, 
motion  every  Vv^ay — as  in  the  articulation  of 
the  arm  with  the  fcapula. 


Of 
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Of  the  Shkion. 

The  word  Jkelelon^  which  by  its  etynio- 
iogy  implies  limply  a dry  preparation,  is 
ufually  applied  to  an  aflemblage  of  all  the 
bones  of  an  animal,  united  together  in  their 
natural  order. — It  is  faid  to  be  a natural  Ike- 
ieton,  when  the  bones  are  connecled  to- 
gether by  their  own  proper  ligaments,  and 
an  artificial  one,  when  they  are  joined  by  ' 
mean's  of  wire* 

0 

The  Ikeleton  is  generally  divided  into  the 
Iiead,  trunk,  and  extremities. — The  firfi;  di- 
vifion  includes  the  bones  of  the  cranium  and 
face. — The  bones  of  the  truhk  are  the  fpiiie, 
ribs^  fternum,  and  bones  of  the  pelvis. 

The  upper  extremity  on  each  fide  confiftsof 
the  two  bones  of  the  llioulder,  viz.  the  fca- 
pula  and  clavicle  5 the  bone  of  the  arm  or  os 
humeri ; the  bones  of  the  fore  arm,  and  thofe 
of  the  hand. 

The  lower  extremity  on  each  fide  of  the  , 
trunk,  confifts  of  the  thigh-bone,  and  the 
bones  of  the  leg  and  foot. 

C 2 SECTION 
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SECTION  II. 

- . Of  the  Bones  of  the  Head. 

The  head  is  of  a roundifii  figure,  and 
fomewhat  oval  (b).  Its  greateft  diameter 
is  from  the  forehead  to  the  occiput ; its  upper 
part  is  called  vertex^  or  crown  of  the  head ; 
its  anterior  or  fore-part  the  face,  and  the 
upper  part  of  this  fincfut,  or  forehead ; its 
fides  the  temples ; its  pofterior,  or  hind  part, 
the  occiput  j and  its  inferior  part  the  bafis. 

The  bones  of  the  head  may  be  divided  into 
thofe  of  the  cranium,  and  face.— 

(b)  The  bones  of  the  foetus  being  perfeftly  diflinft,  and 
the  mufcles  in  young  perfons  not  adUng  much,  the  ihape 
of  the  head  has  been  fuppofed  to  depend  much  on  the 
management  of  children,  when  very  young.'  Vefalius, 
who  has  remarked  the  difference  in  people  of  different  na- 
tions, obferves  for  inllance,  that  the  head  of  a T urk  i.s 
conical,  from  the  early  ufe  of  the  turban  ; whilll  that  of 
sn  Englifliman  is  flattened  by  the  chin-flay.  But  the  in- 
genious Dr.  Camper,  who  has  made  many  curious  enquiries 
on  this  fubjeft,  fuppofes,  with  good  reafon,  that  this  diffe- 
rence is  chiefly  owing  to  certain  natural  caufes  with  which 
we  arc  as  yet  vinacquainted. 


There 
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There  are  eight  bones  of  the  cranium,  viz.  • 
the  coronal  bone,  or  os  frontis  ; the  two  parie- 
tal bones,  or  offa  bregmatis  ; the  os  occipitis  j 
the  two  temporal  bones ; the  fphenoid  bone, 
and  the  os  ethmoides,  or  cribiforme. 

Of  thefe,  only  the  os  occipitis,  and  ofla 
bregmatis,  are  confidered  as  proper  to  the  cra- 
nium ; the  reft  being  common  both  to  the 
cranium  and  face. 

These  bones  are  all  harder  at  their  furface  ' 
than  in  their  middle — and  on  this  account 
they  are  divided  into  two  tables,  and  a middle 
fpongy  fubftance  called  diploe. 

Of  the  Os  Frontis 

In  this,  as  in  all  the  other  bones,  wo  fhall 
confider  its  figure,  ftructure,  procefTes,  de- 
prellions  and  cavities ; and  the  manner  in 
which  it  is  articulated  with  the  other  bones, 

The  os  frontis  has  fome  refemblance  in 
fliape  to  the  ftiell  of  the  cockle.  Externally  it 
is  convex,  its  concave  fide  being  turned  to- 
wards the  brain.  This  bone,  in  the  places 
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where  it  is  united  to  the  temporal  bones,  is 
very  thin,  and  has  there  no  diploe,  It  is  like- 
wife  exceedingly  thin  in  that  part  of  the  or- 
bit of  the  eye  which  is  neareft  to  the  nofe. 
Hence  it  is,  that  a wound  in  the  eye,  by  a 
fword,  or  any  other  pointed  inftrument,  is 
fometimes  productive  of  immediate  death.  In 
thefe  cafes,  the  fword  paffing  through  the  weak 
part  of  the  bone,  penetrates  the  brain,  and 
divides  the  nerves  at  their  origin  ; or  perhaps 
ppens  fome  blood-veffel,  the  confequences  of 
•yvhich  are  foon  fatal. 

We  obferve  on  the  exterior  furface  of  this 
bone,  five  apophyfes  or  proceffes,  which  are 
ealily  to  be  diflinguiflied.  One  of  thefe  is 
placed  at  the  bottom  and  narroweft  part  of  the 
bone,  .and  is  called  the  nafal  procefs,  from  its 
fupporting  the  upper  end  of  the  bones  of  the 
iiofe.  The  four  others  are  called  orbitarpro- 
ceffes.  They  ferve  to  form  the  orbits,  which 
are  the  cavities  in  which  the  eyes  are  placed. 
In  each  of  thefe  orbits  there  are  two  proceffes, 
one  at  the  interior  or  great  angle,  and  the  other 
at  the  exterior  or  little  angle  of  the  orbit. 
They  are  called  the  angular  proceffes.  Be- 
^v/,eeen  thefe  a ridge  is  extended  in  form  of 

an 
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•an  arch^  and.  on  this  the  eye-brows,  are  placed^ 
It  is  called  the  orbitar  or  fuperciliary  ridge, 
and  in  fome  meafure  covers  and  defends  the 
globe  of  the  eye.  This. arch  is  interrupted 
near  the  nofe  by  a fmall  pit,  in  w^hich  the 
tendon  of  the  muiculus  obliquus  major  of 
tihe  eye  is  fixed.  In.  each  orbit,  under,  the 
external  procefs,  a conliderable  depreffion  is 
;obferved,  in  which  the  lachrymal  gland,  is 
lodged. 


I.?^  the  anterior  part  of  the  os  frontis,  there 
is  a confiderable  difcontinuation  of  it,  which 
is  filled  tip  by  ,the  eribiform  part  of  .the.  o^ 
rCthmoides. 

On  examining  the  inner  furface  of  this 
Ibone,  we  obferve>  an  elevation  in  form  of  a 
ridge,  which  has  been  called  the  fpinous  pro- 
oefs  j it  palTes  from  the  anterior  to  the  pofterior. 
part  of  the  bone,  dmding  it  into  two.  con- 
.fiderable  fofiTae,  in  which  the  anterior  lobes 
of  the  brain  are  placed.  To  a .narrow  furrow 
in  this  ridg^,  is  attached  the  extremity  of  the 
falx,  as  the  membrane  is  called,  which, divides 
the  brain  into  two  hemifpheres.  Befides  thefe 
^\vo  foITse,  there  are  many  deprefCons,  which 

C ^ ^appear 
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appear  like  digital  impreflions,  and  owe  their 
formation  to  the  prominent  circumvolutions  of 
the  brain. 

In  the  foetus,  the  forehead  is  compofed  of 
two  diftin6t  bones  j fo  that  in  them  thefagit- 
tal  future  reaches  from  the  os  occipitis  to  the 
nofe. — This  bone  is  almoft  every  where  com- 
pofed of  two  tables  and  a diploe.  Thefe  two 
tables  feparating  from  each  other  under  the 
eyes,  form  two  cavities,  one  on  each  fide  of 
the  face,  called  the  frontal  finufes.  Thefe 
finufes  are  lined  with  a foft  membrane,  called 
niembrana  pituitaria.  In  thefe  finufes  a 
mucus  is  fecreted,  which  is  conftantly  pafling 
through  two  fmall  holes  into  the  noftrils, 

which  it  ferves  to  moiften. 

> ■ ‘ 

The  os  frontis  is  joined  by  future  to  many 
of  the  bones  of  the  head,  viz.  to  the  pari- 
etal, maxillary,  and  temporal  bones  j to  the 
©s  ethmoides ; os  fphenoides ; os  unguis ; 
and  ofla  nafi.  The  future  which  connefts  it 
with  the  parietal  bones,  is  called  the  coronal 
future. 


Of 
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Of  the  Parietal  Bones, 

The  parietal  bones  are  two  in  number;  they 
are  very  thin,  and  even  tranfparent  in  fome 
places.  The  particular  figure  of  each  of  thefe 
bones  is  that, of  an  irregular  fquare,  bordered 
with  indentations  through  its  whole  circum- 
ference, except  at  its  lower  part.  It  will  be 
ealily  conceived,  that  thefe  bones,  which  com- 
pofe  the  fuperior  and  lateral  parts  of  the  era-, 
nium,  and  cover  the  greateft  part  of  the  brain, 
form  a kind  of  vault.  On  their  inner  furface, 
we  obfeiwe  the  marks  of  the  vefiTels  of  the 
dura  mater. 

The  ofla  parietalia  are  joined  to  each  other 
by  the  fagittal  future ; to  the  os  fphenoides 
and  ofla  temporum  by  the  fquamous  future ; 
to  the  os  occipitis  by  the  lambdoidal  future  (r), 
fo  called  from  its  refemblance  to  the  Greek  let- 
ter lambda,  and  to  the  Os  frontis  by  the  coronal 
future. 

\ 

(<■)  The  Umbdoidal  future  is  fometimes  very  irregular, 
being  compofed  of  many  fmall  futures,  which  furround  fo 
many  little  bones  called  ofla  triquetra,  though  perhaps 
improperly,  as  they  are  not  always  triangular, 

■ ' ' In 
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In  the  foetus,  the  pai'ietal  bones  are  feparat- 
cd  from  the'^middle  of  the  divided  os  frontis 
by  a , portion  of  the  cranium,  then  unoflified. 

f 

Of^  the  Occipital  Bone» 

The  occipital  bone  forms  the  pofterier  and 
inferior  parts,  of  the  fcull  ; it  approaches 
nearly  to  the  fhape  of  a lozenge,  and  is  in^. 
dented  throughout  thi'ee  parts,  of  its  circumr- 
fsrence. 

There  is  a confiderable  hole  in  the  inferior 
portion  of  this  bone,  called  the  foramen  mag- 
num, through  which  the  medulla  oblongata 
paffes  into  the  fpine. — The  nervi  acceflbrii 
and  vertebral  arteries,  likewife  pafs  through  it,. 
Befides  this,  there  are  ufually  foui'  other  holes 
peculiai'  to  this  bone,  and  two  which  are  comr 
mon  to  it  and  the  ofla  tempomm. — Thefe  fo- 
a'amina  ferve  for  the  paflage  of  the  blood-vef- 
fels  and  nerves.  At  the  lides,  and  a little  on 
the  anterior  part  of  the  foramen  magnum,  are 
two  procelfes,  called  the  condyles,  one  on 
each  fide ; they  are  pf  an  oval  figure,  ajid  are 
covered  with  cartilage. 

Tati 
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The  external  furface  of  this  bone,  'wHich^ia 
very  irregular,  affords  attachment  to  ievih'aV 
mufcles. — On  examining  its  inner  fiirfacb,  we 
rriay  obferve.a  crofs-like  appearance j formed* 
by  a prominent  ridge,  that  rifes  upward^  ifom 
near  the  foramen  magnum,  and  by  two  tranfr 
verfe  finuofities,  one  on  each  lldc  of  the  ridge. 
Thefe  finuofities  fei-ve  for  the  reception  of  the ' 
lateral  finufes.  Four  foffse  are  fanned  by  the 
crofs,  -two  above,  and  two  below  the  finuofi- 
ties.— In  the  former  are  placed  the  pofterior 
lobes  of  the  brain,  and  in  the  latter  the  lobes 
of  the  cerebellum.  ' ' 

At  the  upper  part  of  the  os  occipitis,  we 
may  perceive  a continuation  of  the  furrow  for 
the  longitudinal  finus ; and  at  the  bafis  of  the 
cranium,  the  cuneiform  procefs  (which  is  the 
name  given  to  the  great  apophyfis  at  the  fore 
part  of  this  bone)  is  made  for  the  reception  of 
the  medulla  oblongata. 

The  os  occipitis  is  of  greater  ftrength  and 
thicknefs,  than  either  of  the  other  bones  of  the 
head,  though  irregularly  fo — at  its  inferior 
part,  where  it  is  thinneft,  it  is  covered  by  a 
great  number  of  mufc^. 
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This  bone,  from  its  iituation,  being  more 
'Hable  to  be  injured  by  falls  than  any  other 
bone  ,of  the  head,  nature  has  wifely  given  it 
the  greateft  ftrength  at  its  upper  part,  where 
it  is  moft  expofed  to  danger. 

It  is  joined  to  the  parietal  bones  by  the 
lambdoidal  future,  and  to  the  ofla  temporum, 
by  the  additamentum  of  the  temporal  future. 
It  is  likewife  conneded  to  the  os  fphenoides 
by  the  cuneiform  procefs.  It  is  by  means  of 
the  os  occipitis,  that  the  head  is  united  to  the 
trunk,  the  two  condyles  of  this  bone  being 
conneded  to  the  fuperior  oblique  procelTes  of 
th,e  fil'd  vertebra  of  the  neck. 

Of  the  I’emporal  Be7ies. 

There  are  two  temporal  bones,  one  on  each 
fide. — We  may  diftinguifli  in  them  two  parts, 
one  of  which  is  called  the  fquamous,  or  fcaly 
part,  and  the  other  oS'  petrofum,  from  its 
hardnefs.  This  laft  is  fhaped  like  a pyramid. 

Each  of  thefe  divifions  affords  proceffes 
and  cavities — externally  there  are  three  pro- 
ceffes-r- one  anterior,  called  the  zygomatic 

pro- 
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procefs ; one  pofterior,  called  the  maftoid  or 
mamillary  procefs,  from  its  refemblance  to  a 
nipple ; and  one  inferior,  called  the  ftyloid 
procefs,  becaufe  it  is  fhaped  like  a ftiletto,  or 
dagger. 

The  cavities  are,  i.  The  meatus  auditorius 
externus.  2.  A large  fofla  which  ferves  for  the 
articulation  of  the  lower  jaw ; it  is  before  the 
meatus  auditorius,  and  immediately  under 
the  zygomatic  procefs.  3.  The  ftylo-maftoid 
hole,  fo  called  from  its  lituation  between  the 
ftyloid  and  maftoid  procelfes — it  is  likewife 
llyled  the  aquaeduft  of  Fallopius,  and  affords 
a palfage  to  the  portio  dura  of  the  auditory, 
or  feventh  pair  of  nerves.  4.  Below,  and  on 
the  fore  part  of  the  laft  foramen,  we  obferve 
part  of  the  jugular  foffa,  in  which  the  begin- 
ning of  the  internal  jugular  vein  is  lodged.  ’ 
Anterior  and  fuperior  to  this  foffa,  is  the  ori- 
fice of  a foramen,  through  which  paffes  the 
carotid  artery.  This  foramen  runs  firft  up- 
wards and  then  forwards,  forming  a kind  of  ' 
elbow,  and  terminates  at  the  end  of  the  os 
petrofum. — At  this  part  of  each  temporal 
bone,  we  may  obferve  the  opening  of  the 

Euftachian 
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Euftaehlan  tube,  a canal  which  pafTcs  from  the 
ear  to  the  mouth. 

I 

In  examining  the  internal  furface  of  thefc 
bones,  we  may  remark  the  triangular  figure  of 
their  petrous  part  which  feparates  two  foffae  ; 
one  fuperior  and  anterior  ; the  other  inferior 
and  pofterior;  the  latter  of  thefe  compofes 
part  of  the  foffa,  in  which  the  cerebellum  is 
placed  ; and  the  former,  a portion  of  the  leaft 
fofla  for  the  balls  of  the  brain. — On  the  pof- 
terior  fide  of  the  os  petrofum,  we  obferve 
the  meatus  auditorius  internus,  into  which 
enters  the  double  nerve  of  the  feventh  pair. 

\ 

The  os  petrofum  contains  feveral  little 
bones  called  the  bones  of  the  ear,  which,  as 
they  do  not  enter  into  the  formation  of  the 
cranium,  fliall  be  defcribed  when  we  are  treat- 
ing of  the  organs  of  hearing. 

The  ofia  temporum  are  joined  to  the  ofla 
' malarum  by  the  zygomatic  futures ; to  the 
parietal  bones  by  the  fquamous  futures  ; to 
the  os  occipitis  by  the  lambdoidal  future  ; 

and 
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2rtd  td  the  fphenoid  bone,  by  the  future  of  tliat 
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of  the  Os  Sphenoi(ks<. 

r 

This^  bone,  from  its  fitUation  Jimidfl  the 
other  bones  of  the  head;  has  been  fometimes-  a 
called  cuneifofme.  It  is  of  a veiy  irregular 
figure,  and  has  been  compared  to  a bat^with 
its  wings  extended. 

It  is  commonly  divided  into  its  middle  part 
or  body,  and  its  lides  or  wings. 

On  whatever  fide  we  view  it,  we  difcover 
only  procefies  and  cavities. — The  procelTeB> 
both  external  and  internal,  are  favery  mittie- 
rous,  that  it  will  be  fuifieient  perhaps  for  us 
to  defcribe  the  principal  ones,  of  which  there 
are  three  on  the  outfide,-  One  of  thefe  is  iii 
the  middle,  and  is  fliaped  like  a cteft,  m^ng 
part  of  the  feptum  narium ; the  other  two  are, 
the  pterygoid,  or  aliform  procelfes^  one  on  each 
fide  of  the  body  of  the  bone,  and  at  no  great 
diftance  from  it. — Each  of  thefe  proceffes  is- 
divided  into  two  wings,  and  of' thefe  the  ex-  ' 
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ierior  one  is  the  wideft — Tlie  other  terminates 
in  a hook-like  procefs. 

The  internal  furfape  of  this  bone  affords 
,three  foffae. — Two  of  thefe  are  formed  by  the 
wings  of  the  bone,  and  make  part  of  the 
leffer  foffae  of  the  bafis  of  the  cranium. — The 
third,  which  is  finaller,  is  on  the  top  of  the 
body  of  the  bone,  and  is  called  fella  turcica, 
from  its  refemblance  to  a Turkilh  faddle. — 
This  foffa,  in  which  the  pituitary  gland  is 
placed,  has  pofterioiiy  and  anteriorly  proceffes 
called  the  clinoid  proceffes. 

There  are  eight  holes  in  this  bone,  viz. 
four  on  each  fide ; feveral  pair  of  neiv'^es, 
and  fome  blood-veffels  pafs  through  them. 

Within  the  filbftancc  of  the  os  fphenoides, 
there  are  two  finufe^  feparated  by  a bony  plate. 
They  are  lined  with  the  pituitary  membrane, 
and  like  the  frontal  finufes,  feparate  a mucus 
which  paffes  into  the  noftrils. 

I 

The  os  fphenoides  is  joined  to  all  the  bones 
pf  the  crajiimii^  and  likewife  to  the  offa 


max- 


' [ 33  ] 

mixillaria,  ofla  malarum,  offa  palati,  and 
Vomer. 

This  bone  makes  part  of"  the  bails  of  the 
fkull,  affifls  in  forming  the  orbits,  and  af- 
fords attachment  to  feveral  mufcles. 

Of  the  Os  Ethmoides^ 

The  oSefhmoides  is  lituated  at  the  forepart 
of  the  baiis  of  the  cranium,  and  is  of  a very 
irregular  figure,  h’rom  the  great  number  of 
holes  with  which  it  is  pierced,  it  is  fometimes 
called  os  cribiforme  or  fieve-like  bone. 

It  confifts  of  a middle  part  and  two  fides. 
The  middle  part  is  formed  of  a thin  bony  plate, 
in  which  are  an  infinite  nurriber  of  holes,  that 
afford  a paffage  to  filaments  of  the  olfadory 
nerve.  From  the  middle  of  this  plate,  both  oti 
the  outfide  and  from  within,  there  rifes  up  a 
procefs  which  may  be  eafily  diftinguiflied.  The 
inner  one  is  called  crlfta  galli,  fromdts  fuppofed 
refemblance  to'  a cock’s  comb.  To  this  pro- 
cefs the  falx  of  the  dura  mater  is  attached. 
The  exterior  procefs,  which  has  the  fame  com- 
mon bafis  as  the  crifta  galli,  is  a fine  lamella 
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ivhicli  15  united  to  the  vomer,  and  divides 
the  cavity  of  the  noftrils,  though  unequally, 
it  being  generally  a little  inclined  to  one  fide. 


The  lateral  parts  of  this  bone  are  compofed 
of  a cellular  fubftance,  and  thefe  cells  are  fo 
very  intricate,  that  their  figure  or  number 
cannot  be  defcribed. — Many  writers  have  on 
this  account,  called  this  part  of  the  bone  the 
labyrinth.  Thefe  cells  are  e^^ternahy  covered  ' 
•with  a very  thin  bony  lamella.  This  part  of 
the  bone  is  called  the  os  planum,  and  forms 
part  of  the  orbit. 


The  different  cells,  of  .this  bone,  which  are 
fo  exceedingly  numerous,  and  which  are  every 
whei'e  lined  with  the  pituitary  membrane,  evi- 
.dently  ferve  to  enlarge  the  cavity  pf  the  nofe  in 
which  the  organ  of  fnielling  refides. 


This  bone  is  joined  to  the  os  fphenoides ; 
:PS  frontis  j ofl'a  rnaxillaria;  ofla  palatij  offa 
^n-afi  ; ofla  unguis,  and  vomer.  • 


The  ancients,  who  confidered  the“  brain  as 
.the  feat  of  all  the  humours,  imagined 'that 
this  vifcus  difcharged  its  redundant  m'oifture 
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through  the  holes  of  the  ethmoid  bone.  And 
the  vulgar  ftill  think,  that  abfcefles  of  the 
brain  difcharge  themfelves  through  the  mouth 
and  ears,  and  that  fnuff  is  liable  to  get  into 
the  head ; but  neither  fnuff  nor  the  matter 
of  an  abfcefs  are  more  capable  of  palling 
through  the  cribiform  bone,  than  the  ferofity 
•^hich  .they  fuppofed  was  difcharged  through 
it  in  a common  cold. — All  the  holes  of  the 
ethmoid  bone  are  filled  up  with  the  branches 
of  the  olfactory  nerve.  Its  inner  part  is  like- 
wife  covered  with  the  dura  mater,  and  its  cells 
are  every  where  lined  with  the  pituitaiy  mem- 
brane j fo  that  neither  matter  nor  any  other 
fluid  can  pollibly  pafs  through  tliis  bone  either 
externally  or  internally.  Matter  is,  indeed, 
fometimes  difcharged  through  the  noftrils  j but 
the  feat  of  the  difeafe  is  in  the  finufes  of  the 
nofe,  and  not  in  the  brain  ; and  impofthuma- 
tions  are  obfeived  to  take  place  in  the  ear, 
which  frippurate  and  difcharge  thernfelves  ex- 
ternally. 

Before  we  leave  the  bone^  of  the  head, 
\ye  wifh  to  make  fome  .gerieral  obfervatiqns  on 
its  ftructure  and  figure.  — As  .the  cranium 
might  ^have  been  compofed  of  a fingle  bone, 
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the  articulation  of  its  fevaral  bones  being  zh* 
folutely  without  motion,  it  may  be  alked,. 
perhaps,  why  fuch  a multiplicity  of  bones, 
and  fo  great  number  of  futures  ? Many  advan- 
tages may  polTibly  arife  from  this  plurality  of 
bones  and  futures,  which  may  not  yet  have 
been  obferved. — We  are  able,  however,  to 
point  out  many  ufeful  ends,  which  could,  only 
be  accompliihed  by  this  peculiarity  of  ftructure. 
— In  this,  as  in  all  the  other  works  of  nature, 

I 

the  great  wifdom  of  the  Creator  is  evinced, 
and  cannot  fail  to  excite  our  admiration  and 
{gratitude. 

O 

The  cranium,  by  being  divided  into  feve- 
ral  bones,  grows  much  fafter  and  with  greater 
facility,  than  if  it  v/as  compofed  of  one  piece 
only.  In  the  foetus,  the  bones,  as  we  have  be- 
fore obferved,  arc  pcrfedtly  diftindt  from  each 
other.  The  oflification  begins  in  the  middle 
of  each  bone,  and  proceeds  gradually  to  the 
circumference.— Hence  the  oflification,  and  of 
courfe  the  increafe  of  the  head,  is  carried  on 
from  an  infinite  number  of  points  at  the  fame 
time,  and  the  bones  confcquently  approach 
each  other  in  the  fame  proportion.  To  illuf- 
! trate  this  dodrine  more  clearly,  if  it  can  want 

fui- 


[ 37  ] 

further  illuftration,  fuppofe  it  neceffary  for 
the  parietal  bones,  which  compofe  the  upper- 
part  of  the  head,  to  extend  their  offification, 
and  form  the  fore-part  of  the  head  likewife. 
— Is  it  not  evident,  that  this  procefs  would  be 
much  more  tedious  than  it  is  now,  when  the 
os  frontis  and  the  parietal  boneS  are  both 
growing  at  the  fame  time  ? Hence  it  happens, 
that  the  heads  of  young  people,  in  w^hich  the 
bones  begin  to  touch  each  other,  increafe 
Ilowly  ; and  that  the  proportionate  increafe 
of  the  volume  of  the  head  is  greater  in  three 
months  in  the  foetus,  than  it  is  perhaps  in 
twenty-four  months,  at  the  age  of  fourteen  or 
fifteen  years. 

The  futures,  exclufive  of  their  advantages 
in  fufpending  the  procefles  of  the  dura  mater, 
are  evidently  of  great  utility  in  preventing  the 
too  great  extent  of  fractures  of  the  fkull. — 
Suppofe,  for  inftance,  that  by  a fall  or  blow, 
one  of  the  bones  of  the  cranium  becomes 
fractured — The  fiffure,  which  in  a head  com- 
pofed  of  only  one  bone,  -would  be  liable  to  ex- 
tend itfelf  through  the  whole  of  it,  is  checked, 
and  fometimes  perhaps  (topped  by  the  Srft  fu- 
ture it  meets,  and  the  effects  of  the  injury  are 
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confined  to  the  bone  on  which  the  blow  was 
received.  Ruyfch  indeed,  and  fome  others, 
will  not  allow  the  futures  to  be  of  any  fucl^ 
life ; but  I have  met  with  cafes,  where  they 
feemed  to  have  had  this  effect ; and  in  young 
fubjefts,  their  utility  in  this  refpedt  muft  be 
Hill  more  obvious. 

The  fpherical  fhape  of  the  head  feems  like-r 
wife  to  render  it  more  capable  of  refifting 
external  violence  than  any  other  fhape  would 
do.  In  a vault,  the  parts  mutually  fupport 
and  ftrengthen  each  other,  and  this  happens 
in  the  cranium. 

Of  the  Bones  of  the  Face. 

The  face,  which  confifts  of  a great  number 
of  bones,  is  commonly  divided  into  the  upper 
and  lower  jaws. — The  upper  jaw  confifts  of 
thirteen  bones,  exclufive  of  the  teeth.  Of 
thefe,  fix  are  placed  bn  each  fide  of  the  max- 
illa fuperior,  and  one  in  the  middle. 

The  bones,  which  are  in  pairs,  are  the  ofla 
malarum  ; offa  maxillaria;  offa  nafi  ; offa  un- 
guis; ofla  palati ; and  ofla  fporigiofa  inferibra 
— The  Angle  bone  is  the  vomer. 
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Of  the  OJfa  Malarum. 

These  are  the  prominent  fquare  bones 
which  are  placed  under  the  eyes,  forming  part 
of  the  orbits,  and  the  upper  part  of  the  cheeks'. 
Each  of  them  affords  three  furfaces ; one  ex- 
terior and  a little  convex;  a fecond  fuperior 
and  concave,  forming  the  inferior  part  and 
tides  of  the  orbit ; and  a third  pofterior,  irre- 
gular, and  hollowed  for  the  lodgement  of  the 
lower  part  of  the  temporal  mufcle. 

The  angles  of  each  bone  form  four  pro- 
cefles,  two  of  which  may  be  called  orbitar 
procefles;  of  thefe  the  upper  one  is  joined  by 
future  to  the  os  frontis,  and  that  below  to  the  ' 
maxillary  bone.  The  thii'd  is  connefted  with 
the  os  fphenoides  by  means  of  the  tranfverfe 
future ; and  the  fourth  is  joined  to  the  zygoma- 
tic procels  of  the  temporal  bone,  with  which 
it  forms  the  zygoma. 

Of  ihe  OJfa  Maxillarta  fuperior  a. 

These  bones,  which  are  of  a very  irregular 
figure,  are  fo  called,  becaufe  they  form,  the 
moft  confiderable  portion  of  the  upper  jaw — 
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They  are  two  in  number,  and  generally  re- 
■ main  diftinct  thro’  life. 

Of  the  many  proceffes  which  are  to  be  feen 
on  thefe  bones,  and  which  are  connected  with 
the  bones  of  the  face  and  Ikull,  we  lliall  de- 
feribe  only  the  inoft  reiparlvable. 

, One  of  thefe  proceffes  is  at  the  upper  and 
fore-part  of  the  bone,  making  part  of  the  fide 
of  the  nofe,  and  called  the  nafal  procefs — 
Another  forms  a kind  of  circular  fweep  at  the 
inferior  part  of  the  bone,  in  which  are  the  al- 
veoli, or  fockets  for  the  teeth — this  is  called 
the  alveolar  procefs — A third  procefs  is  united 
to  the  os  malae  pn  'each  hde — The  alveolar  pro- 
cefs has  pofteriorly  a conhderable  tuberohty  on 
its  internal  furf^ce,  called  the  maxillai'y  tube- 
rolity, 

V Behind  the  alveolar  procefs  we  obferve  two 
horizontal  lamellasj  which  uniting  together, 
formpart  of  the  roof  of  the  mouth,  and  divide 
it  from  the  nofe.  The  hollownefs  of  the  roof 
of  the  mouth,  is  owing  to  this  partition’s  be- 
ing feated  fomewhat  higher  than  the  alveolar 

In 


procefs. 


[ 41  ] 

In  viewing  thefe  bones  internally, we  obferve 
a foffa  in  the  inferior  portion  of  the  nafal  pro- 
cefs,  which,  with  the  os  unguis,  forms  a paf- 
fage  for  the  lachrymal  dud. 

Where  thefe  two  bones  are  united  to  each 
other  they  project  fomewhat  forwards,  leaving 
between  them  a furrow,  into  which  the  lower 
portion  of  the  feptum  nafi  is  admitted. 

Each  of  thefe  bones  being  hollow,  a conh- 
derable  linus  is  formed  under  its  orbitar  part. 
This  ^cavity,  which  is  ufually  named  after 
Highmore,  thopgh  it  was  deferibed  by  Fallo- 
pius and  others  before  his  time,  is  lined  with 
the  pituitary  membrane.  It  is  intended  for 
the  fame  purpofes  as  the  other  linufes  of  the 
nofe,  and  opens  into  the  noftrils. 

The  ofla  maxillaria  are  conneded  with  the 
greater  part  of  the  bones  of  the  face  and  cra- 
nium, and  affift  in  forming  not  only  the  cheeks, 
but  likewife  the  palate,  nofe,  and  orbits. 

Of  the  OJ]a  Ncifi. 

The  olTa  nali  form  two  irregular  fquarcs. 
They  are  tliickcr  and  narrower  above  than  be-. 
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• low— -Externally  they  are  fomewhat  convex, 
and  internally  flightly  concave — Thefe  bones 
cbnftitute  the  upper  pai't  of  the  nofe— at  their 
fore  part  fhey  are  united  to  each  other;  above 
to  the  os  fronds ; by  their  fides  to  the  ofla  max- 
iHaria  fuperiora ; pofteriorly  and  interiorly  to 
the  feptum  nariiim,  and  below  to  the  carti- 
lages that  compofe  the  reft  of'  the  noftrils. 

Of  the  OJfa  Unguis, 

These  little  tranfparent  bones  owe  their  name 
to  their  fuppofed  refemblance  to  a finger-nail. 
Sometimes  they  are  called  oJfa  lachrymalia^  from 
their  concurring  with  the  nafal  procefs  of  each 
maxillary  bone  in  forming  a lodgement  for 
the  lachrymal  fac  and  duct, 

' The  ofla  unguis  are  of  an  iiTegular  figure. 
Their  external  furface  cdnfifts  of  two  fmooth 
parts,  divided  by  a middle  ridge.  One  of 
thefe  parts,  which  is  concave  aiid  heai'eft  to 
the  nofe,  ferves  to  fupport  the  lachrymal  fac, 
and  part  of  the  lachrymal  duct.  The  other, 
which  is  flat,  forms  a fmall  part  of  the  orbit. 
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Each  of  fhefe  bones  is  connefled  the 
05  frontisj  os  ethmoides,  and  os  maxillare  fu- 
perius. 

Of  the  OJfa  Palati, 

These  bones,  which  are  lituated  at  the  back 
part  of  the  roof  of  the  mouth,  between  the  os 
fphenoides  and  the  olTa  maxillaria  fuperiora, 
are  of  a very  irregular  fhape,  and  feiwe  to 
form  the  nafal  and  maxillary  folTa,  and  a fmall 
portion  of  the  orbit.  Where  they  are  united 
to  each  other,  they  rife  up  into  a fpine  On 
their  internal  furface — this  fpine  appears  to  be 
a continuation  of  that  of  the  fuperior  maxil- 
lary bones,  and  helps  to  form  the  feptum  na- 
rium. 

These  bones  are  joined  to  the  olTa  maxilla^ ' 
ria  fuperiora,  os  ethmoides,  os  fphenoides, 
and  vomer. 

Of  the  Vomer. 

This  bone  derives  its  name  from  its  refem^ 
blance  to  a plough-fliare. — It  is  a long  and  flat 
bone,  fomewhat  thicker  at  its  back  than  at  its 
fore  part.  At  its  upper  part  we  obferve  a fur- 
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row  extending  through  its  whole  length — The 
polleriorand  largcfh  part  of  this  furrow  receives 
a procefs  of  the  fphenoid  bone — from  this  the 
furrow  advances  forwards,  and  becoming  nar- 
rower and  lhallower,  receives  fome  part  of  the 
jiafal  lamella  ethmoidea  j the  reft  ferves  to 
fupport  the  middle  cartilage  of  the  aofe. 

The  Inferior  portion  of  this  bone  is  placed 
on  the  nafal  fpine  of  the  maxillaiy  and  palate 
bones,  which  we  mentioned  in  our  defeription 
of  the  ofla  palnti. 

The  vomer  is  united  to  the  os  fphenoides ; 
os  ethmoides  ; ofla  maxillaria  fuperiora  j and, 
ofla  palati — It  forrns  part  of  the  feptum  nari- 
Lim,  by  dividing  the  back  part  of  the  nofe 
into  two  noftrils. 

Of  the  OJfa  Spdngwfa  Inferiora, 

The  parts  which  are  ufpally  deferibed  by 
this  name,  do  not  feem  to  deferve  to  be  dif- 
tinguifiied  as  diftincl  bones,  except  in  young 
fubjects.  They  conflft  of  a fpongy  lamella  in 
each  noftril,  wliich  is  united  to  the  fpongy  la- 
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rtiliia  of  file  ethmoid  bone,  of  which  they  arc 
by  foine  confidered  as  a-  part.  i 

Each  of  thefe  lamellce  is  longeft  from  be- 
liind,  foiwards^;  with  its  convex  fiirface  turned 
towards  the  feptum  nariura,  and  its  concave 
part  towards  the  maxillary  bone,  covering  the 
opening  of  the  laohry  mal  dud  into  the  nofe. 

I 

These  bones  are  covered  with  the  pituitary 
membrane  ; and,  befides  their  connedion  with 
the  ethmoid  bone,  are  joined  to  the  offa  max- 
illaria  fuperiora  ofla  palati  j and  ofla  un- 
guis. 

Of  the  Maxilla  Inferior. 

The  maxilla  inferior,  orTower  jaw:,  wdiich, 
in  its  ftiapc  refembles  a horfe-ihoey  confifts  of 
two  diftind  bones  in  the  foetus,  but  thefe 
unite  together  foon  after  birth,  fo  as  to  form 
only  one  bone.  The  upper  edge  of  this  bone, 
like  the  os  maxillare  fuperius,  has  an  alveolar 
procefs,  furniflied  with  fockets  for  the  teeth. 

On  each  fide,  the  pofterior  part  of  the  bone 
rifes  almoft  perpendicularly  into  two  procelfes-. 

The 
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The  highcft  of  thefe,  called  the  cpronoid  prd- 
cefs,  is  pointed  and  tliin,  aiid  ferves  for  the 
infertion  of  the  temporal  mufcle.  The  other j 
or  condyloid  procefs  as  it  is  called,  is  fiiorter 
and  thicker,  and  ends  in  an  oblong  rounded 
head,  which  is  received  into  a folfa  of  the  tem- 
poral bone,  and  is  formed  for  a moveable  arti- 
culation with  the  cranium.  This  joint  is  fur- 
niflied  with  a moveable  cartilage.  At  the  bot- 
tom of  each  coronoid  procefs,  on  its  inner 
part,  we  obferve  a foramen  extending  under 
the  roots  of  all  the  teeth,  and  terminating  at 
the  outer  furface  of  the  bone  near  the  chin. 
Each  of  thefe  canals  tranfmits  an  artery,  vein, 
and  nerve,  from  which  branches  are  fent  off 
to  the  teeth. 

The  lower  jaw  is  capable  of  a great  variety 
’of  motion.  By  Hiding  the  condyles  from  the 
cavity  towards  the  eminences  on  each  iide,  we  ' 
bring  it  horizontally  forwards,  as  in  biting;  or 
we  may  bring  the  condyles  only  forward,  and 
tilt  the  reft  of  the  jaw  backward,  as  in  open- 
ing the  mouth ; we  are  likewife  able  to  Hide 
the  condyles  alternately  backwards  and  for- 
wards from  the  cavity  to  the  eminence,  and 
.vice  verfa,  as  in  grinding  the  teeth.  The  car- 
tilages, 
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tilages,  by  adapting  themfelves  to  the  diffc-' 
rent  inequalities  in  thefe  feveral  motions  of 
the  jaw,  fei-ve  to  fecure  the  articulation,  and 
to  prevent  any  injuries  from  fridion. 

The  alveolar  proceffes  are  compofed  of  an 
outer  and  inner  bony  plate,  united  together 
by  thin  partitions,  which,  at  the  fore  part  of 
the  jaw,  divide  the  proceffes  into  as  many 
fockets  as  there  are  teeth.  But  at  the  back 
part  of  the  jaw,  where  the  teeth  have  more 
than  one  root,  we  hnd  a diftind  cell  for  each 
root.  In  both  jaws  thefe  proceffes  begin  to  be 
formed  with  the  teeth  j they  likewife  'accona- 
pany  them  in  their  growth,  and  gradually  dif- 
appear  when  the  teeth  are.removed. 

Of  the 

The  teeth  are  bones  of  a particular  ftruc- 
'ture,  formed  for  the  purpofes  pf  maftication 
and  the  articulation  of  the  voice.  It  will  be 
neceffary  to  cpnfider  their  compofition  ^nd 
figure ; their  number  and  arrangement  j and 
the  time  and  order  in  which  they  appear. 

In  each  tooth  we  may  diftinguifh  a body,  a 
neck,  and  a root,  or  fangs. 

The 
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The  body  of  the  tooth  is  that  part  which 
appears  above  the  gums.  The  root  is  fixed- 
into  the  focket,  and  the  neck  is  the  middle 
part  between  the  two. 

The  tOeth  are  compofed  of  two  fubflances, 
viz.  enamel  and  bone — The  enamel,  or  the 
vitreous  or  cortical  part  of  the  tooth,  is  a 
white,  and  very  hard  and  compaft  fubftance 
peculiar  to  the  teeth,  and  appears  fibrous 
or  llriated  when  broken.  This  fubftance  is 
thickeft  on  the  grinding  furface,  and  becom- 
ing gradually  thinner,  terminates  infenfibly  at 
the  neck  of  the  tooth. . Ruyfch  (a)  affirmed, 
that  he  could  trace  the  arteries  into  the  hardeft 
part  of  the  teeth  ; Lewenhoeck  (i>)  fufpefted 
the  fibres  of  the  enamel  to  be  fo  many  veflels ; 
and  Monro  (c)  fays,  he  has  frequently  injefled 
the  veffels  of  the  teeth  in  children,  fo  as  to 
make  the  inftde  of  the  cortex  appear  per- 
fectly red.  But  it  is  certain  that  it  is  not 
tinged  by  a madder  diet,  and  that  no  injection 
will  ever  reach  it,  fo  that  it  has  no  appearance 
of  being  vafcular  (d). 

{a)  Thefaur.  lo.  num.  27. 

(i).  Arcan.  Natur.  coniinuat.  Epiftol, 

(f)  Anatomy  of  the  human  bone^, 

U)  Hunter  on  the  teeth. 

Thq 
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The  bony  part,  which  compofes  the  inner 
fubftance  of  the  body,  neck,  and  root  of  the 
tooth,  refembles  Other  bones  in  its  ftrudure, 
but  it  is  much  harder  than  the  moft  compad 
part  of  bones  in  general.  As  a tooth  when 
once  formed  receives  no  tinge  from  a madder 
diet,  and  as  the  minuteft  injedions  do  not  pe- 
netrate into  its  fubftance,  this  part  of  a tooth 
has,  like  the  enamel,  been  fuppofed  not  to  be 
vafcular.  But  when  we  confider  that  the 
fangs  of  a tooth  are  invefted  by  a periofteum, 
and  that  the  fwellings  of  thefe  fangs  are  analo- 
gous to  the  fwellings  of  other  bones,  we  may 
reafonably  conclude  that  there  is  a fimilarity 
of  ftrudure,  and  that  this  bony  part  has  a cir- 
culation through  its  fubftance,  although  from 
its  hardnefs  we  are  unable  to  demonftrate  its 
veftels. 

In  each  tooth  we  find  an  inner  Cavity,  into 
which  enter  an  artery,  vein,  and  nerve.  This 
cavity  begins  by  a fmall  opening,  and  becom- 
ing larger,  terminates  in  the  body  of  the  tooth. 
In  advanced  life  this  hole  fometimes  clofes, 
and  the  tooth  is  of  courfe  rendered  infenfible. 
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The  periofteum  furrounds  the  teeth  from 
their  fangs  to  a little  beyond  theii'  bony  foc- 
k’ets,  where  we  find  it  adhering  to  the  gums. 
This  membrane,  while  it  inclofes  the  teeth, 
ferves  at  the  fame  time  to  line  the  fockets,  fo 
that  it  may  be  confidered  as  common  to  both. 

The  teeth  are  likewife  fecured  in  their  foc- 
kets by  means  of  the  gums,  a red,  vafcular, 
firm  and  elaftic  fubftance  that  polTelTes  but  lit- 
tle elafiicity.  In  the  gums  of  infants  we  find 
a hard  ridge  extending  through  their  whole 
length,  but  no  fuch  ridge  is  to  be  feen  in  old 
people  v/ho  have  loft  their  teeth. 

The  number  of  the  teeth  in  both  jaws  at 
full  maturity,  ufually  varies  from  twenty-eight 
to  thirty-two.  They  are  commonly  divided 
into,  three  clafles,  viz.  incifores,  canini,  and 
grinders  or  molares  (e).  The  incifores  are  the 

(e)  Mr.  Huntef  has  thought  proper  to  vary  this  divi- 
fion.  He  retains  the  old  name  of  incifores  to  the  four  fore 
teeth,  but  he  diftinguilhes  the  canine  teeth  by  the  name  of 
the  cufpidati.  The  two  teeth  which  are  next  to  thefe, 
and  which  have  been  ufually  ranked  with  the  molares,  he- 
calls  the  bicufpidcs,  and  he  gives  the  name  of  grinders  only 
to  the  three  laft  teeth  on  each  fide. 
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four  teeth  in  the  fore  part  of  each  jaw.  They 
have  each  of  them  two  furfaces,  one  anterior 
and  convex,  the  other  pofterior  and  flightly  con- 
cave, both  of  which  teiTninate  in  a fliarp  edge. 
They  are  called  incifores  from  their  life  in  di- 
-iriding  the  food.  They  are  ufually  broader 
and  thicker  in  the  upper  than  in  the  under 
jaw,  and  by  being  placed  fomewhat  obliquely 
generally  fall  over  the  latter. 

The  canini  derive  their  name  from  their  re- 
femblance  to  a dog’s  tulks,  being  the  longeft 
of  all  the  teeth.  We  find  one  on  each  fide  of 
the  incifores,  fo  that  there  are  two  canini  in 
each  jaw.  Their  fang  refembles  that  of  the 
incifores,  but  is  much  larger,  and  in  their 
lhape  they  appear  like  an  incifor  with  its  edge 
worn  off,  fo  as  to  terminate  in  a narrow  point; 

These  teeth  not  being  calculated  for  cut- 
ting and  dividing  the  food  like  the  incifores. 
Or  for  grinding  it  like  the  molares,  feem  to  be 
Intended  for  laying  hold  of  fubftaUces  (/). 

{/)  Mr.  Hunter  remarl«  of  thefe  teethj  that  we  may 
trace  in  them  a finiilarity  in  lhape,  fituation  and  ufe,  ffoin 
the  moll  imperfeflly  carnivorous  animal,  which  we  believe 
to  be  the  human  fpecies,  to  the  lion,  which  is  the  moll  per- 
feflly  carnivorous. 

F.  2 The 
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The  molares,  or  grinders,  of  which  there 
are  ten  in  each  jaw,  arc  fo  called,  becaufe  from 
their  fliape  and  lize  they  are  fitted  for  grind- 
ing the  food.  Each  of  the  incifores  and  ca- 
nini  is  furniflied  only  with  one  fang,  but  in 
the  molares  of  the  under  jaw,  we  conftantly 
find  two  fangs,  and  in  thofe  of  the  upper  jaw 
three  fangs.  Thefe  fangs  are  fometimes  fepa- 
ratcd  into  two  points,  and  each  of  thefe  points 
has  fometimes  been  defcribed  as  a diftincl  fang. 

The  two  firft  of  the  molares,  or  thofe  near- 
eft  to  the  canine  teeth  on  each  fide,  differ  from 
the  other  three,  and  are  with  great  propriety 
named  bicufpides  by  Mr.  Hunter.  They  have 
fometimes  only  one  root,  and  feem  to  be  of  a 
middle  nature  betA^’^een  the  incifores  and  the 
larger  molares.  The  two  next  are  much  larger. 
The  fifth,  or  laft  grinder  on  each  fide,  is  fmaller 
and  fhorter  than  the  reft ; and  from  its  not 
cutting  the  gum  till  after  the  age  of  twenty, 
and  fometimes  not  till  much  later  in  life,  is 
called  dens  fapientiae. 

There  is  in  theftrufrure  and  arrangement 
of  all  thefe  teeth,  an  art  which  cannot  be  fuffi- 
clently  admired.  To  underftand  it  properly, 

it 
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it  will  be  necelTary  to  confider  the  under  jaw* 
as  a kind  of  lever,  with  its  fixed  points  at  its 
articulations  with  the  temporal  bones — it  will 
be  right  to  obferve  too  that  its  powers  arife 
from  its  different  mufcles,  but  in  elevation 
chiefly  from  the  temporalis,  and  that  the  ali- 
ment conftitutes  the  objeft  of  refillance.  It 
will  appear  then,  that  the  molares  by  being 
placed  nearefl:  the  centre  of  motion  are  calcu- 
lated tO’  prefs  with  a much  greater  force  than  *■ 
the  other  teeth,  independent  of  their  grinding 
powers,  and  that  it  is  for  this  reafbn  we  put  be-  ^ 
tween  them  any  hard  body  we  with  to  break.  ' 

The  canini  and  incifores  are  placed  farther 
from  this  point,  and  of  couide  cannot  exert  fo 
much  force ; but  they  are  made  for  cutting 
and  tearing  the  food,  and  this  form  feems  to 
make  amends  for  their  deficiency  in  Hrength. 

There  are  examples  of  children  who  have 
come  into  the  world  with  two,  three,  and  even 
four  teeth — but  thefe  examples  are  very  rare, 
and  ’tis  feldom  before  the  feventh,  eighth  or 
ninth  month  after  birth  that  the  incifores, 
which  are  the  fii*ft  formed,  begin  to  pafs  thro’ 
the  gum.  The  fymptoms  of  dentition,  how-- 
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ever,  in  confequence  of  irritation  from  the 
teeth,  frequently  take  place  in  the  fourth  pr 
fifth  month — about  the  twentieth  or  twenty- 
fourth  month  the  canini  and  two  molares 
make  their  appearance. 

The  dangerous  fymptoms  that  fometimes 
accompany  dentition,  are  owing  to  the  preflure 
of  the  teeth  on  the  gum,  which  they  irritate 
fo  as  to  excite  pain  and  inflammation.  This 
irritation  feerns  tp  occafion  a gradual  wafting 
of  the  gum  at  the  part,  till  at  length  the 
tooth  makes  its  appearance. 

The  fymptoms  are  more  or  lefs  alarming,  in 
proportion  to  the  refiftance  which  the  gum  aft 
fords  to  the  teeth ; and,  according  to  the  num-> 
her  of  teeth,  which  may  chance  to  feek  a paft 
fage  at  the  fame  time. — Were  they  all  to  ap- 
pear at  once,  children  would  fall  vi<ftims  to 
the  pain  and  exceflive  irritation’;  but  nature 
has  fo  very  wifely  difpofed  them,  that  they 
ufually  appear  pne  after  the  other  with  fome 
diftance  of  time  between  each.  The  firft  in- 
cifor  that  appears  is  generally  in  the  lower 
jaw,  and  is  followed  by  one  in  the  upper  jaw^ 
Sometimes  the  but  more  commonly 

one 
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one  of  the  molares,  begins  to  pafs  through  the 
gum  fii'ft. 

These  twenty  teeth,  viz.  eight  incifores, 
four  caninij’and  eight  molares,  are  called  tern- 
forary  or  viilk  teeth^  becaufe  they  are  all  Ihed 
between  the  age  of  feven  and  fourteen,  and 
are  fiicceeded  by  what  are  called  the  permanent 
or  adult  teeth.  The  latter  are  of  a firmer  tex- 
ture, and  have  larger  fangs: 

These  adult  teeth  being  placed  in  a difiinct 
fet  of  alveoli,  the  upper  fockets  gradually  dil- 
appeary  as  the  under  ones  increafe  in  fize,  till 
at  length  the  temporaiy,  or  upper,  teeth,  hav- 
ing no  longer  any  fupport,  confequently  fall 
out. 

r ''  • r 

...  I . 

To  thefe  twenty  teeth  which  fucceed  the 
temporary  ones,  twelve  others  are  afterwards 
added,  viz.  three  molares  on  each  fide  in  both 
jaws  : and  in  order  to  make  room  for'this  ad- 
dition, we  find  that  the  jaws  gradually  length- 
en, in  proportion  to  the  growth  of  the  teeth  ; 
fo  that  with  twenty  teeth,  they  feem  to  be  as 
completely  filled  as  they  are  afterwards  with 
thirty-two.  Ihis  is  the  reafon  why  the  face 
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is  rounder  and  flatter  in  children,  than  in 
adults. 

With  regard  to  the  formation  of  the  teeth, 
we  may^  obferve,  that  in  a foetus  of  four 
months,  the  alveolar  procefs  appears  only  as  a 
fliallow  longitudinal  groove,  divided  by  mi- 
nute ridges  into  a number  of  intermediate  de- 
prelEons;  in  each  of  which  ^we  find  a fmafl 
pulpy  fubftance,  furrounded  by  a vafcular 
membrane.  This  pulp  gradually  oflifies,  and 
its  lower  part  is  lengthened  out  to  form  the 
fang.  When  the  bony  part  of  the  tooth  is 
formed,  its  furface  begins  to  be  incrufted  with 
the  enamel,  How  the  latter  is  formed  and 
depofited,  we  are  not  yet  able  to  determine. 

The  rudiments  of  fome  of  the  adult  teeth 
begin  to  be  formed  at  a very  early  period,  for 
the  pulp  of  one  of  the  incifores  may  generally 
be  perceived  in  a foetus  of  eight  months,  and: 
the  oflifi cation  begins  in  it  foon  after  birth. 
The  firft  bicufpis  begins  to  oflify  about  the 
fifth  or  fixth,  and  the  fecond  about  the  feventh 
year.  The  firfl;  adult  grinder  cuts  the  gum 
about  the  twelfth,  the  fecond  abput  the  eigh- 
^ teenth,, 
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teenth,  and  the  third,  or  dens  fapienti  'a,  ufu- 
ally  between  the  .twentieth  and  thirtieth  year. 

The  teeth  like  other  bones,  are  liable  to  be 
affected  by  difeafe.  Their  removal  is  likewife 
the  natural  confequence  of  old  age ; for  as  we 
advance  in  life,  tlie  alveoli  fill  up,  and  the 
teeth,  efpecially  the  incifores,  fall  out.  When 
this  happens,  the  chin  projefts  forward,  and  the 
face  is  much  fliortened. 


Of  the  Os  Hyoides  i^g). 

The  os  hyoides  which  is  placed  at  the  ropt 
of  the  tongue,  was  fo  called  by  the  ancients 
on  account  of  its  fuppofed  refembjancc  to  the 
Greek  letter  v. 

» 

It  will  be  neceffary  to  diftinguifli  in  it,  its 
body,  horns  and  appendices. 

(^)  This  bone  is  very  feldom  preferved  with  the  fkele- 
ton,  and  cannot  be  included  amongll  the  bones  of  the 
head  or  in  any  other  divifion  of  the  Ikeleton.  Thomas 
Bartholin  has  perhaps  very  properly  deferibed  it  among 
the  parts  contained  in  the  mouth,  but  the  generality  of 
anatomical  writers  have  placed  it,  as  it  is  here,  after  the 
hones  of  the  face. 


The 
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The  body  which  is  the  middle  and  broadeft 
part  of  the  bone,  is  fo  placed  that  it  may  be 
eafily  felt  at  the  fore  part  of  the  throat.  An- 
teriorly it  is  irregularly  convex,  and  its  inner 
furface  is  unequally  concave — Its  cornua^  or 
horns,  which  are  flat  and  a little  bent,  being 
much  longer  than  the  body  part,  may  be 
defcribed  as  forming  the  fldes  of  the  u.  The 
appendices,  co'  little  .horns,  as  they  are 
called  by  M.  Winflow  and  fome  other  writers, 
are  two  procelfes  which  rife  up  from  the  arti- 
culations of  the  cornua  with  the  body,  and 
are  ufually  cpnneried  with  the  ftylqid  procefs 
on  each  fide  by  means  of  a ligament. 

The  ufes  of  this  bone  are  to  fupport  the 
tongue,  and  afibrd  attachment  to  a great  num- 
ber of  mufcles,  fome  of  which  perform  the 
motions  of  the  tongue,  while  othehs  act  on 
the  larynx  and  fauces. 


SEC- 
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SECTION  III, 

Of  the  Bones  of  the  T^runh 

TH  E tnjnk  of  the  Ikeleton  confifts  of  the 
fpine,  the  thorax,  and  the  pelvis.' 

" Of  the  Spine, 

The  fpine  is  compofed  of  a great  number  of 
bones  called  vertebrae,  forming  a long  bony 
column,  in  figure  not  much  unlike  the  letter  f. 

This  column,  which  extends  from  the  head  to 

/ 

the  lower  part  of  the  body,’ may  be  faid^to 
confift  of  two  irregular  and  unequal  pyramids, 
united  to  each  other  in  that  part  of  the  loins 
where  the  laft  lumbar  vertebra  joins  the  os 
facrum. 

The  vertebrae  of  the  upper  and  longeft  py- 
ramid, are  called  true  vertebra^  in  contradif- 
tinftion  to  thofe  of  the  lowermoft  pyramid, 
which,  from  their  being  immoveable  in  the 
adult,  are  ftiled  falfe  vertebra.-  It  is  upon  the 
bones  of  the  fpine  that  the  body  turns  j and 

it 
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it  is  to  this  circumftance  they  owe  their  name, 
which  is  derived  from  the  Latin  verb  vertere, 
to  turn. 

The  true  vertebras  are  divided  into  three 
clafles  of  cervical,  dorfal,  and  lumbar  verte- 
brae.— The  falfe  vertebrae  conlill  of  the  os 
facrum  and  os  coccygis. 

In  each  vertebra,  us  in  other  bones,  it  will 
be  neceflary  to  remark  the  body  of  the  bone, 
its  proceffes,  and  cavities. 

r 

The  body,  which  is  convex  before,  and  con- 
cave behind,  where  it  affifts  in  forming  the 
cavity  of  the  fpine,  may  be  compared  to  part 
of  a cylinder  cut  -off  tranfverfely. 

Each  vertebra  affords  feven  procefles.  The 
firft  is  at  the  back  part  of  the  vertebra,  and 
from  its  fhape  and  diredaon  is  named  the 
fpinous  procefs. — On  each  fide  of  this  are  two 
others,  which,  from  their  lituation  with 
refpecl  to  the  fpine,  are  called  tranfverfe  pro- 
celfes.  The  four  others  are  ftiled  oblique  or 
articular  procefles.  They  are  much  fmaller 
than  the  fpinous  or  tranfveife  ones.  Two  of 

them 
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them  are  placed  on  the  upper,  and  two  on 
the  lower  part  of  each  vertebra,  riling  from 
near  the  balis  of  each  tranfverfe  procefs.  They 
have  gotten  the  name  of  oblique  procelTes,  from 
their  lituation  with  refpe<T  to  the  procelTes 
with  which  they  are  articulated  ; and  they  are 
fometimes  ftiled  articular  procelTes,  from  the 
manner  in  which  they  are  articulated  with  each 
other  ; the  two  fuperior  proceffes  of  one  verte- 
bra being  articulated  with  the  two  inferior 
procelTes  of  the  vertebra  above  it.  Each  of  thefe 
procelTes  is  covered  with  cartilage  at  its  arti- 
culation, and  their  articulations  with  each 
other  are  by  a fpecies  of  ginglimus. 

In  each  vertebra,  between  its  body  and  its 
procelTes,  we  find  a hole  largb  enough  to  ad- 
mit a finger.  Thefe  holes  or  foramina  cor- 
refpond  with  each  other  through  all  the  ver- 
tebrae, and  form  the  long  bony  channel  in 
which  the  fpinal  marrow  is  placed.  We  may 
likewife  obferve  four  notches  in  each  vertebra. 
Two  of  thefe  notches,  are  at  the  upper,  and 
two  at  the  lower  part  of  the  bone,  between 
the  oblique  procelTes  and  the  body  of  the 
vertebra.  Each  of  tliefe  notches  meeting  with 
a fimilar  opening  in  the  vertebra  above  or  be- 
low 
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l6w  it,  forms  a foramen  for  the  palTage  of 
blood-veflels,  and  of  the  nerves  out  of  the 
fpine. 

The  bones  of  the  fpine  are  united  together 
by  means  of  a fubftance,  which,  in  young  fub- 
jefts,  appears  to  be  of  a ligamentous,  but  in 
adults  more  of  a cartilaginous  nature.  This 
intervertebral  fubftance,  which  forms  a kind 
of  partition  between  the  feveral  vertebrae,  is 
thicker  and  more  flexible  between  the  lumbar 
vertebras  than  in  the  other  parts  of  the  fpine, 
the  moft  confiderable  motions  of  the  trunk 
being  performed  on  thofe  vertebrae.  This 
fubftance  being  very  elaftic,  the  extenfion  and 
flexion  of  the  body,  and  its  motion  backwards 
and  forwards,  or  to  either  fide,  are  performed 
with  great  facility.  This  elafticity  feems  to 
be  the  reafon,  why  people  who  have  been  long 
Handing,  or  have  carried  a confiderable  weight, 
are  found  to  be  fhorter  than  when  they  have 
been  long  in  bed.  In  the  two  firft  inftances 
the  intervertebral  cartilages  (as  they  are  ufu- 
ally  called)  are  evidently  more  expofed  to  com- 
prefiion  than  when  we  are  in  bed  in  an  hori- 
zontal pofture. 


In 
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In  advanced  life  thefe  cartilages  become 
flirivelled,  and  of  courfe  lofe  much  of  their 
elafticity.  This  may  ferve  to  account  for  the 
decreafe  in  ilature  and  the  hooping  forward 
which  are  ufually  to  be  obferved  in  old  people* 

Besides  the  connection  of  the  feveralver- 
tebrjE  by  means  of  this  intervertebral  fub* 
fiance,  there  are  likewife  many  flrong  liga- 
ments, both  external  and  internal,  which  unite 
the  bones  of  the  fpine  to  each  other.  Their 
union  is  alfo  flrengthened  by  a variety  of 
flrong  mufcles  that  cover  and  furround  the 
fpine.  ' - 

Th  e bones  of  the  fpine  are  found  to  diminifh 
in  denfity,  and  to  be  lefs  firm  in  their  texture 
in  proportion  as  they  increafe  in  bulk,  fo  that 
the  lowermofl , vertebrae,  though  the  largefl, 
are  not  fo  heavy  in  proportion  as  the  upper 
ones.  By  this  means  the  fize  of  thefe  bones 
is  increafed  without  adding  to  their  weight,  a 
circumflance  of  no  little  importance  in  a part 
like  the  fpine,  which,  befides  flexibility  and 
fupplenefs,  feems  to  require  lightnefs  as  one 
of  its  effential  properties. 


In 
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In  very  ydiing  children,  each  vertebra  con* 
lifts  of  three  bony  pieces  united  by  cartilages 
which  afterwards  oflify. 

Of  the  Vertebra  of  the  Neck. 

There  are'  feveft  vertebrae  of  the  neck— 
they  are  of  a firmer  texture  than  the  other 
bones  of  the  fpine.  Their  tranfverfe  procef- 
fes  are  forked  for  the  lodgment  of  mufclcs, 
and  at  the  bottom  of  each  we  obferve  a fora- 
men, through  which  pafs  the  cervical  artery 
and  vein.  The  firft  and  fecond  of  thefe  ver- 
tebrae muft  be  defcribed  more  particularly — 
The  firft  approaches  almoft  to  an  oval  fliape — 
on  its  fuperior  furface  it  has  two  cavities 
which  admit  the  condyles  of  the  occipital  bone 

with  which  is  is  articulated — This  Vertebra' 

« 

which  is  called  Atlas  from  .its  fupporting  the 
head,  cannot  well  be  defcribed  as  having  ei- 
ther body  or  fpinous  procefs,  being  a kind  of 
bony  ring.  Anteriorly  where  it  is  articulated 
to  the  odontoid'  procefs  of  the  fecond  verte- 
bra* it  is  very  thin. 

The  fecond  vertebra  has  gotten  the  name' 
of  dentata  from  its  having,  at  its  upper  and 

exterior 
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anterior  part,  a procefs  called  the  odontoid  or 
tooth-Uke  frocefs,  which  is  articulated  with  the 
atlas  to  which  this  feeond  vertebra  may  be 
faid  to  feiwe  as  an  axis.  This  odontoid  pro- 
cefs is  of  a cylindrical  fliape,  fomewhat  flat- 
tened, however  anteriorly  and  pofteriorly.  At 
its  fore  part  -where  it  is  received  by  the  atlas, 
'We  may  obferve  a fmooth,  convex,  articulat- 
ing furface.  It  is  by  means  of  this  articula- 
tion that  the  head  performs  its  rotatory  mo- 
tion, the  atlas  in  that  cafe  moving  upon  this 
odontoid  procefs  as  upon  a pivot.  But  when 
this  motion  is  in  any  confiderable  degree,  or  ini 
other  words  when  the  head  moves  much  ei- 
ther to  the  right  or  left,  all  the  cervical  ver- 
tebras feem  to  aflifl:,  otherwdfe  the  fpinal  mar- 
row would  be  in  danger  of  being  divided 
tranfveffely  by  the  firfl;  vertebra. 

The  fpinons  procefs  of  each  of  the  cervical 
vertebrae  is  fliorter,  and  their  articular  pro- 
cefles  more  oblique  than  in  the  other  bones  of 
the  fpine.  . ^ 

Of  the  Fertehr’i^  of  the  Back. 

These  twelve  vertebrae  are  of  a middle  fize 
between  thofe  of  the  neck  and  loins.  At  their 

F fides 
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ficlcs  \ve  may  obferve  two  depreflions,  one  at 
the  upper  and  the  other  at  the  lower  part  of 
the  body  of  each  vertebra,  which  uniting  with 
fimilar  dcpreffions  in  the  vertebrae  above  and 
below,  form  articulating  furfaces,  covered 
with  cartilages,  for  receiving  the  heads  of 
the  ribs  ; and  at  the  f ore  part  of  their  tranf- 
verfe  procefs  (excepting  the  two  laft)  we  llnd 
an  articulating  furface  for  receiving  the  tu- 
berofity  of  the  ribs. 

' Of  the  Lumbar  Vertebrae. 

These  five  vertebrae  differ  only  from  thofe 
of  the  back  in  their  being  larger,  and  in  hav- 
ing their  fpinous  proceffes  at  a grea:ter  dif- 
tance  from  each  other — The  mofl;  confiderable 
motions  of  the  trunk  are  made  on  thef6  ver- 
tebrae, and  thefe  motions  could  not  be  per-' 
formed  with  fo  much  eafe,  were  the  proceffes 
placed  nearer  1;o  each  other. 

Oif  the  Os  Sacrum. 

The  os  facrum  which  is  compofed  of  five 
or  fix  pieces  in  young  fubjccls,  becomes  one 
bone  in  more  advanced  age. 

It 
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It  is  nearly  of  a triangular  figure,  its  infe- 
rior portion  being  b6nt  a little  foi’wards.  Its 
fuperior  part  has  two  oblique  proccfies  which 
are  articulated  with  the  lafi;  of  tht;  lumbar  ver- 
tebrae; and  it  has  likewife  commonly  threefmall 
fpinous  procelTes,  which  gradually  become 
fliorter,  fo  that  the  lowermoft  is  not  fo  long 
as  the  fecond,  nor  the  fecond  as  the  upper- 
moft.  Its  tranfverfe  procefles  are  *formed 
into  one  oblong  procefs,  which  becomes 
gradually  fmallcr  as  it  dcfcends.  Its  con- 
cave or  anterior  fide  is  ufually  fmooth,  but 
its  pofterior  convex  fide  has  many  promi- 
nences (the  moft  remarkable  of  which,  are 
the  fpinous  procefies  juft  now  mentioned) 
which  are  filled  up  and  covered  wdth  the 
mufcular  and  tendinous  parts  behind. 

This  bone  has  five  pair  of  holes,  which  af-‘ 
ford  a palfage  to  blood-veflels,  and  likewife 
to  the  neiwes  that  are  derived  from  the 
fpinal  marrow,  which  is  continued  everi  here, 
being  lodged  in  a triangular  cavity,  that  be- 
comes fmaller  as  it  defcends,  and  at  length 
terminates  obliquely  at  the  lower  part  of  this 
bone.  Below  the  third  divifion  of  the  os 
facrum,  this  canal  is  not  compleatly  bony 

Fa,  as 
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as  in  the  reft  of  the  fpine,  being  feeured  at 
its  back  part,  only  by  a veiy  ftrong  mem- 
brane, fo  that  a wound  at  this  part  muft  be 
extremely  dangerous. 

The  os  facrum  is  united  laterally  to  the  offa 
innominata  or  hip  bones,  and  below  to  the 
coccyx. 

Of  the  Coccyx, 

The  coccyx,  which  like  the  6s  facrum  is  in 
young  people  made  up  of  three  or  four  dif- 
tinct  parts,  ufually  becomes  one  bone  in  the 
adult  ftate. 

» 

It  ferves  to  fupport  the  inteftinum  rectum  ;• 
and,  by  its  being  capable  of  fome  degree  of 
motion  at  its  articulation  with  the  facrum, 
and  being  like  that  bone  bent  forwnrds,  wc 
ai'e  enabled  to  fit  with  eafe. 

I 

This  bone  is  about  three  inches  long,  and 
is  nearly  of  a triangular  fhape,  being  broadeft- 
at  its  upper  part,  and  from  thence  growing 
. narrower  to  its  apex,  where  it  is  not  bigger 
than  the  little  finger. 


It 
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It  has  gotten  its  name  from  its  iuppofed 
refemblance  to  a cuckow’s  beak.  It  differs 
greatly  from  the  vertebrae,  being  commonly 
without  any  proceffes,  and  having  ng  cavity 
for  the  fpinal.  marrow,  or  foramina  for  the 
tranfmiffidn  of  neiwes, 

Tpie  fpine,  of  which  we  have  now  finiflied 
the  anatomical  defcription,  isdefHned  for  many 
great  and  important  ufes.  The  medulla  fpi- 
nalis  is  lodged  in  its  bony  canal  fecure  from 
external  injury— It  ferves  as  a defence  to  the 
abdominal  and  thoracic  vifeera,  and  at  the 
fame  time  fupports  the  head,  and  gives  a 
o-eneral  firmnefs  to  the  whole  trunk. 

.O  ** 

We  have  before  compared  it  to  the  letter/' 
and  its  different  turns  will  be  found  to  render 
it  not  very  unlike  the  figure  of  that  letter. — 
In  the  neck  we  fee  it  projecting  fomewhat 
forward  to  fupport  the  head,  which,  without 
this  affiflance  would  require  a greater  number 
of  mufcles— Lower  down,  in  the  thoi'ax,  we 
find  it  taking  a curved  direction  backwards, 
and  ofcourfe  increafing  the  cavity  of  the  cheft. 
After  this,  in  the  loins,  it  again  projects  for- 
wards in  a direcTiion  with  the  centre  of  gravity^ 
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by  winch  means  we  are  eafily  enabled  to  keep 
the  body  in  an  ered  pofturc,  for  otherwife 
we  fliould  be  liable  to  fall  forward.  Towards 
its  inferior  extremity  however,  it  again  re- 
cedes backward,  and  thus  aflilfs  in  foiming 
the  pelvis,  the  name  given  to  the  cavity  in 
which  die  urinary  bladder,  inteftinum  rectum, 
and  other  vifccra  are  placed. 

I. 

If  this  bony  column  had  been  formed  only 
of  one  piece,  it  would  have  been  much  more 
ealily  fractured  than  it  is  now ; and  by  confin- 
ing the  trunk  to  a Itiff  fituation,  a variety  of 
motions  would  have  been  altogether  prevented, 
which  are  now  performed  with  eafe  by  the 
'great  jiumber  of  bones  of  which  it  is  compofed. 

It  is  firm,  and  vet  to  this  firmnefs  there  is 
added  a perfect  flexibility.  If  it  be  required 
to  carry  a load  upon  the  head,  the  neck  be- 
comes ftiff  with  the  afliflance  of  its  mufcles, 
and  accommodates  itfelf  to  the  load,  as  if  it 
was  compofed  only  of  one  bone — In  Hooping 
likewife  or  in  turning  to  either  fide,  the  fpine 
turns  itfelf  in  every  direflion,  as  if  all  its  bones 
were  feparated  from  each  other. 
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In  a part  of  the  body,  like  the  fpine,  that  is 
made  up  of  fo  great  a number  of  bones,  and 
intended  for  fuch  a variety  of  motion,  there 
muft  be  a greater  danger  of  diflocation  than 
fracture  ; but  we  fliall  find,  that  this  is  yery 
wifely  guarded  againfi;  in  every  direfHon  by 
the  procefies  belonging  to  each  vertebra,  and 
by  the  ligaments,  cartilages,  &e.  by  which 
thefe  bones  are  connected  with  each  other. 

Of  the  Bones  of  the  thorax. 

The  thorax,  or  cheft,  is  compofed  of  many 
bones,  viz.  the  fteriium  which  is  placed  at  its 
anterior  part ; twelve  ribs  on  each  fide  which 
make  up  its  lateral  parts,  and  the  dorfal  ver- 
tebrae which  conftitute  its  polterior  p^'t. 
Thefe  lafl  Jiaye  been  already  defcribed.,  , , 

I 

Of  the  Sternum. 

The  iternum  is  the  long  bone  which  extends 
itfelf  from  the  upper  to  the  lower  part  of  the  « 
breafi:  anteriorly,  and  to  which  the  ribs  and  the 
clavicles  are  articulated. 

In  children  it  is  compofed  gf  feveral  bones 
^mited  by  cartilages  ; but  as  we  advance  in  life, 
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mofl  of  thefe  cartilages  offify,  and  the  fternurn 
in  the  adult  ftate  is  found  to  confift  only  of 
two  pieces,  and  fometimes  becomes  one  bone — 
It  is  however  generally  defcribed  as  being  com- 
pofed  of  two  parts — one  fuperior,  which  is 
broad, 'thick  and  fliort ; and  one  inferior,  which 
is  thinner,  narrower  and  longer  than  the  other. 

It  terminates  at  its  lower  part  by  a cartilage 
which  is  called  the  xyphoid,  or  fword-like  car^ 
tilage,  from  its  fuppofed  refemblance  to  the 
blade  of  a fword,  but  its  fliape  is  much  more 
Jike  that  of  a myrtle  leaf. 

We  have  already  obferved,  that  this  bone  is 
articulated  with  the  clavicle  on  each  fide — It  i^ 
, iikewife  joined  to  the  fourteen  true  ribs,  viz. 
feven  pn  its  right  and  feven  on  its  left  fide. 

Of  the  Ribs. 

The  ribs  are  bones  lhaped  lilce  a bow, 
forming  the  fides  of  the  cheft.  There  are 
twelve  oh  each  fide.  They  are  diftinguifhed 
into  true  and  falfe  ribs — The  feven  upper  ribs 
which  are  articulated  to  the  fternurn  are  called 
true  ribs,  and  the  five  lower  ones  that  are 

not 
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not  immediately  attached  to  that  bone  are  call- 
ed falfe  ribs. 

Oi^  the  inferior  and  interior  furface  of  each 
rib,  we  obferve  a linuolity  for  the  lodgement 
of  an  artery,  vein  and  nerve, 

The  ribs  are  not  bony  through  their  whole 
length,  their  anterior  part  being  cartilaginous* 
They  are  articulated  with  the  vertebrae  and  fter- 
num — Every  rib,  (or  at  leaft  the  greater  numr 
ber  of  them)  has  at  its  pofterior  part;  two 
proceifes ; one  at  its  extremity,  called  the 
head  of  the  rib,  by  means  of  which  it  is 
articulated  with  the  body  of  two  vertebrae, 
and  another,  called  its  tuberolity,  by  which 
it  is  articulated  with  the  tranfverfe  procefs 
pf  the  loweft  of  thefe  two  vertebrae — The  firil 
rib  is  not  articulated  by  its  extremity  to  two 
vertebrae,  being  limply  attached  to  the  upper 
part  of  the  firft  vertebra  of  the  back — The 
feven  fuperior  or  true  ribs  are  articulated 
anteriorly  with  the  fternum  by  their  cartil- 
ages ; but  the  falfe  ribs  are  fupported  in  a 
different  manner — The  eighth,  which  is  the 
firft  of  thefe  ribs,  being  attached  by  its  cartilage 
to  the  feventh— The  ninth  to  |;he  eighth,  &c. 

The 
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The  two  lowcrmoft  ribs  differ  likewife  from 
all  the  reftv  in  the  following  particulars — They 
are  articulated  only  with  the  bqdy  of  a ver- 
tebra, and  not  with  a tranfverfe  procefs  ; and 
anteporly,  their  cartilage  is  loofe,  not  being 
attached  to  the  cartilages  of  the  other  ribs  5 and 
this  feems  to  be,  becaufe  the  moft  confiderable 
motions  of  the  trunk  are  not  performed  on  the 
lumbar  vertebras  alone,  but  likewife  on  the  two 
laft  vertebrae  of  the  back,  fo  that  if  thefe  two 
ribs  had  been  confined  at  the  fore  part  like  the 
other  ribs,  and  had  been  likewife  articulated 
with  the  bodies  of  two  vertebrae,  and  rvith  the 
tranfverfe  proceffes,  the  motion  of  the  two 
iafi;  vertebrae,  and  confequently  of  the  whole 
trunk,  would  have  been  impeded. 

The  ribs  help  to  form  the  cavity  of  the 
thorax  ; they  afford  attachment  to  different 
mufcles ; they  are  ufeful  in  refpiration  ; and  . 
they  ferve  as  a fecurity  to  the  heart  and 
lungs. 


Of 
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Of  the  Bones  of  the  Pelvis. 

The  pelvis' is  compofed  of  the  os  facrum, 
os  coccygis,  and  two  offa  innominata.  The 
two  fil'd:  of  tliefe  bones  -v^ere  included  in  our 
account  of  the  fpine,  to  which  they  more  pro- 
perly belong. 

In  children,  each  os  innominatum  is  com- 
pofed of  three  diftinct  bones  ; but  as  we  ad- 
vance in  life  the  intermediate  cartilages 
gradually  oflify,  and  the  marks  of  the  original 
reparation  difappear,  fo  that  they  become  one 
irregular  bone ; fiill  however  continuing  to 
retain  the  names  of  ilium,  ifehium  and  pubis, 
by  which  their  divifions  were  originally  dif- 
tinguiflied,  and  to  be  deferibed  as  three  dif- 
tinft  bones  by  the  generality  of  anatomifts. 
The  03  ilium  forms  the  upper  and  moft 
confiderable  part  of  the  bone,  the  os  ifehium 
its  lower  and  pofterior  portion,  and  the  os 
pubis  its  fore  part. 

Of  the  Os  Ilium. 

The  os  ilium  or  haunch  bone,  is  articulat- 
ed poftcriorly  to  the  os  facrum  by  a firm 

earn 
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cartilaginous  fubftance,  and  is  united  to  the  os 
pubis  before  and  to  the  os  ifehium  below — its 
fuperior  portion  is  thin,  and  terminates  in  a 
ridge  called  the  crifta  or  fpine  of  the  ilium,  and 
more  commonly  known  by  the  name  of  the 
haunch.  This  crifta  rifes  up  like  an  arch,  be- 
ins:  turned  fomewhat  outwards,  fo  as  to  re- 
femble  the  wings  of  a phaeton. 

• Externally  this  bone  is  unequally  promi- 
nent and  hollowed  for  the  lodgement  of  muf- 
cles ; internally  we  find  it  fmooth  and  con- 
cave.— At  its  loM'^er  part  there  is  a confider- 
able  ridge  on  its  inner  furface.  This  ridge, 
which  extends  from  the  os  facrum,  and  corre- 
fponds  with  a fimilar  prominence  both  on  that 
bone  and  the  ifehium,  forms  with  the  inner 
part  of  the  ofla  pubis  what  in  midwifery  is 
termed  the  brim  of  the  pelvis. 

The  crifta,  or  fpine,  which  at  fiidl  is  an  epi- 
phyfis,  has  two  confiderable  tuberofities,  one 
anteriorly,  and  the  other  pofteriorly,  which  is 
the  largeft  of  the  two — The  ends  of  this  fpine 
too  from  their  projeefting  more  than  the  parjts 
of  the  tone  below'  them  have  gotten  the  name 
of  fpinal  procefles — Before  the  anterior  fpinal 
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)rocefs  the  fpme  is  hollowed  for  the  lodge- 
nent  of  part  of  the  fartoriUvS  mufclej  and  be- 
ow  the  pofterior  procefs  we  obferve  a confi- 
ierable  niche  in  the  bone  which  in  the  recent 
iibject,  is  formed  into  a large  foramen,  by 
neans  of  a ftrong  ligament  that  is  llretched 
)ver  its  lower  part  from  the  os  facrum  to  the 
harp-pointed  procefs  of  the  ifehium.  This 
lole  affords  a paffage  to  the  great  fciatic  nerve, 
.nd  to  the  pofterior  crural  veifels  undei',  the 
)yriform  miifcle,  part  of  which  is  likewdfe 
)laced  in  this  foramen. 


Of  the  Os  Ifchiu7ju 

The  6s  ifehium,  or  hip-bone,  w'hicK  is  of  a 
ery  irregular  figure,  conftitutes  the  fOwer  la- 
eral  pai'ts  of  the  pelvis,  and  is  commonly,  di- 
ided  into  its  body,  tuberofity  and  ramus.' 
"he  body  forms  the  lower  and  moft  cotiflder- 
ble  portion  of  the  acetabulum,  and  fends  a 
Jiarp-pointed-  procefs  backwards,  called  the 
pine  of  the  ifehium.  To  this  procefs  the  li- 
;ament  adheres,  which  was  juft  now  fpoken 
f,  as  forming  a foramen  for  the  paffage  of  the 
:iatic  nerve. — The  tuberofity,  which  is  the 
aweft  part  of  the  trunk,  and  fupports  us  wlven 
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\X’-e  lit,  is  large  and  irregular,  affording  origiri 
to  feveral  mucles.  From  tliis  tuberofity  wc 
find  the  bone  becoming  thinner  and  narrower. 
This  part,  which  has  the  name  of  ramus  or 
branch,  paffes  forwards  and  upwards,  and  con- 
curs with  the  ramus  of  the  os  pubis,  to  form  a 
large  hole  called  the  foramen  magnum  ifchii^  or 
thyroideum,  as  it  is  fometimes  named  from  its 
refemblance  to  a door  or  fliield.  This  hole, 
which  in  the  recent  fubject  is  clofed  by  a ftrong 
membrane  called  the  obturator  ligament,  af- 
foi'ds  through  its  whole  circumference  at- 
tachment to  mufcles.  At  its  upper  part  where' 
we  obferve  a nitch  in  the  bone,  it  gives  paffage 
to  blood-veffels  and  to  the  pofterior  crural 
nerve.  Nature  feems  every  where  to  avoid  an 
unneceffary  weight  of  bone,  and  this  foramen, 
no  doubt,  ferves  to  lighten  the  bones  of  the 
pelvis. 

Of  the  Os  Puhis,  ® 

The  os  pubis  or  fliare-bone,  wliich  with 
its  fellow  forms  the  fore-part  of  the  pelvis,  is 
the  fmalleft  divifion  of  the  os  innoniinatum. 
It  is  united  to  its  fellow  by  means  of  a ftrong. 
cartilage,  which  forms  what  is  called  the  fym- 
phyfis  pubis. 

In 
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In  each  os  pubis  we  may  diftingulfh  the 
body  of,  the  bone,  its  angle,  and  ramus^.  The 
body  or  outer  part  is  united  to  the  os  ilium. 
The  angle  comes  forwards  to  form  the  fym- 
phyfis,  and  the  ramus  is  a thin  procefs  which 
unites  with  the  ramus  of  the  ifchium,  to  form 
the  foramen  thyroideum. 

The  three  bories  we  have  defcribed  as  com- 
poling  each  9S  innominatum,  all  affift  in  f?>rm- 
ne  the  acetabulum,  in  which  the  head  of 
!:he  os  femoris  is  received. 

In  this  cavity  we  may  obfeiwe  a little  folTa,  in 
vhich  are  lodged  the  mucilaginous  glands  of 
;he  joint.  We  may  likewife  notice  the  pit 
)r  depreffion  made  by  the  round  ligament, 
is  it  is  improperly  called,  which  by  adhering 
o this  cavity  and  to  the  head  of  the  thigh- 
)one,  helps  to  fecure  the  latter  in  the  focket. 

These  bones,  which  are  united  to  each 
)ther  and  to  the  fpine  by  many  yery  ftrong 
igaments,  ferve  to  fupport  the  trunk,  and  to 
onnedt  it  with  the  lower  extremities ; and  at 
he  fame  time  to  form  the  pelvis  or  balbn,  in 
vhich  are  lodged  the  inteftines  and  urinary 

bladder. 
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bladder,  and  in  women  the  uterus,  fo  that  the 
ftudy  of  this  part  of  ofteology  is  of  the  utmoft 
importance  in  midwifery. 

It  is  worthy  of  obfervation,  that  in  wo- 
men the  os  facrum  is  ufually  fhorter,  broader,- 
and  more  hollowed,  the  offa  ilia  more  expand- 
ed, and  the  inferior  opening  of  the  pelvis  larg- 
er than  in  men^ 
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§ E G T I 0 N iVj 

Of  the  fixtremitiesi 

These  parts  of  the  ikeleton  cdnfift  of 
the  upper  and  lower  extremities— We 
tvill  begin  wnth  the  upper  ohej  which  confifts 
of  the  ilioulder,  arm  and  hand — The  flioulder 
is  compofed  df  two  bones,  the  elavieuila  and  ^ 
fcapula. 

the  Clavlcula, 

This  bone,  which  is  fo  named^  from  its  re- 
femblance  to  the  key  in  ufe  amongft  the  an- 
fclents,  is  a little  curved  at  both  its  extremi- 
ties like  an  italic  f.  It  is  likewife  called  ju~ 
gulum,  or  collar-bone,  from  its  lituation.  It 
is  about  the  fize  of  the  little  finger,  but  longer, 
and  being  of  a very  fpongy  fubftance  is  very 
liable  to  be  fradured.  In  this  as  in  other  long 
bones  w^e  may  diftinguifli  a body  and  two 
extremities.  The  body  is  rather  flattened  than 
rounded.  The  anterior  extremity  is  formed 
into  a nightly  convex  head,  which  is  nearly  of 
a triangular  fhape.  The  inferior  furface  of 
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the  head  is  articulated  with  the  fternum.  Thg 
pofterior  extremity  which  is  flatter  and  broad- 
er than  the  other,  is  connected  to  a procefs  of* 
the  fcapula,  called  acromion.  Both  thefe  ar- 
ticulations are  fecured  by  ligaments,  and  in 
that  with  the  fternum  we  meet  with  a move- 
able  cartilage,  to  prevent  any  injury  front 
friction. 

The  clavicle  ferves  to  regulate  the  motions  of 
the  fcapula,  by  preventing  it  from  being  brought 
too  much  forwards,  or  carried  too  far  back- 
wards. It  affords  origin  to  feveral'inufcles, 
and  helps  to  cover  and  protect  the  fubclavian 
veffels  which  derive  their  name  from  their 
fituation  under  this  bone. 


■ The  fcapula,  or  flioulder-blade,  which  iS' 
nearly  of  a triangular  Ihape,  is  fixed  to  the  pof- 
terior  part  of  the  true  ribs  fomeWhat  in  the  man- 
ner of  a buckler.  It  is  of  a very  unequal 
thicknefs,  and  like  all  otlier  broad,  flat  bones^ 
is  fomewhat  cellular.  Exteriorly  it  is  convex, 
and  interiorly  concave,  to  accommodate  it- 
felf  to  the  convexity  of  the  ribs.  We  obfcrve 
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in  this  bone  three  unequal  fides.  The  largeft 
of  the  three  called  the  balis  is  turned  towards 
the  vertebrie.  Another  which  is  lefs  'than  the 
fonner  is  below  this,  and  the  third,  which  is 
the  leafl  of  the  three,  is  at  the  upper  part  of 
the  bone.  Externally  the  bone  is  elevated  into 
a confiderable  fpine,  which  riling  fmall  at  the 
balis  of  the  fcapula  becomes  gradually  higher 
and  broader,  and  divides  the  outer  furface  of 
the  bone  iiitO  twb  folBe.  The  fuperior  of  thefe, 
MEich  is  the  fmalleft,  ferves  to  lodge  the  fu- 
pra  fpinatus  mufcle  ; and  the  inferior  folTa 
which  is  much  larger  than  the  other,  gives 
origin  to  the  infra  fpinatuS.  This  fpine  ter- 
minates in  a broad  and  flat  prOcefs  at  the  top 
of  the  flioulder,  called  the  proceflus  acromion, 
to  which  the  clavicle  is  articulated.  This  pro- 
cefs  is  hollowed  at  its  lower  part  to  allow  a 
palfage  to  the  fupra  and  infra  fpinati  mmfcles 
— The  fcapula  has  likewife  another  confider- 
able procefs  at  its  upper  part,  which,  from  its 
refemblance  to  the  beak  of  a bird,  is  called 
the  coracoid  procefs — from  the  outer  fide  of 
this  coracoid  procefs,  a lirong  ligament  pafles 
to  the  proceflus  acromion,  w'hich  prevents  a 
luxation  of  the  os  humeri  upwards. 

C a 
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The  fcapula  is  iu'ticulated  with  the  clavicl? 
and  os  humeri,  to  which  laft  it  feiwes  as  a ful-' 
erum  ; and  by  varying  its  pofition  it  affords  a 
greater  fcope  to  the  bones  of  the  arm  in  their 
different  motions.  It  likewife  gives  origin  to^^ 
feveral  mufcles-,  and  pofleriorly  ferves  aS  a de- 
fence to  the  trunk. 

Of  the  Bone's  of  fhe  Ann, 

The  arm  is  commOhly  divided  into'  two 
parts,  which  are  articulated  to  each  other  at 
the  elbow.  The  upper  part  retains  the  name 
of  arm  properly  fo  called,  and  the  lower  part 
is  ufually  called-  the  fore  arm; 

The  arm  is  compofed  of  a fingle  hone  called* 
m humeru  This  bone  which  almoft  of  a cy- 
lindrical lhape,  may  be  divided  into'its  body 
and  its  extremities.' 

The  upper  extremity  terminates  in  a large,^ 
round  fmooth  head,  which  is  admitted  into  the 
glenoid  cavity  of  the  fcapula. 

The  lower  extremity  has  many  prochffes’' 
and  cavities.  The  principal  proceffes  are  its; 

two 
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two  condyles,  one  exterior  ahd  the  other  in- 
terior, and  of  thcfe  the  laft  is  the  largeft ; be- 
tween thefe  two  we  xjbfe.rye  two  lateral  protu- 
berances, which  together  with  a middle  cavi- 
ty, form  as  it  were  a kind  of  pully  upon  which 
the  motions  of  the  fore  arm  aix  chiefly  per- 
formed— At  each  fide  of  the  condyles,  as  well 
exteriorly  as  interiorly,  there  is  another  emi- 
nence which  gives  origin  to  fevj^al  piufcles 
of  the  hand  and  fingers.  Pofteriorly  and  fu- 
periorly,  fpeaking  with  refpeft  to  the  condy- 
les, we  obferve  a deep  fofla  which  receives  a 
eonfiderable  procefs  of  the  ulna  5 and  anterior- 
ly and  oppofite  to  this  fofla,  we  obferve  anor 
ther,  which  is  much  lefs,  and  receives  another 
procefs  of  the  fame  hone. 

The  body  of  the  bone  has  at  its  upper  and 
anterior  part,  a furrow  which  begins  from  ber 
hind  the  head  of  the  bone,  and  ferves  to  lodge 
the  tendon  of  a mufcle — The  body  of  the  os 
humeri' is  hollow  through  its  whole  length, 
and  like  all  other  long  bones  has  its  marrow. 

This  bone  is  articulated  at  its  upper  part 
to  the  fcapula.  This  articulation,  which  al- 
Jpws  n)Qtion  every  way,  is  fuiTQunded  by  a 
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cafpubr  ligament  that  is  fom.etimes  torn  iA 
luxation,  and  becomes  an  obftacle  to  the  cafy 
reduction  of  the  bone.  Its  lower  extremity 
is  articulated  with  the  bones  of  the  fore  ann. 


Of  the  Fore  Arm. 

The  fore  arm  is  compofed  of  two  bones,  th? 
ulna  and  radius. 

Of  the  Ulna. 

The  ulna  or  elbow-bone  is  much  lefs  than 
the  os  humeri,  and  becomes  gradually  fmaller 
as  it  defcends  to  the  wrift.  At  its  upper  part 
it  has  two  proceffes  and  two  cavities.  Of 
the  two  procefl'es,  the  largeft,  which  is  fituated 
pofteriorly  and  called  the  olecranon,  is  admit- 
ted into  the  pofterior  folTa  of  the  os  humeri. 
The  other  procefs  is  placed  anteriorly,  and  is 
called  the  coronoid  procefs.  In  bending  the 
arm  it  enters  into  the  anterior  folhx  of  the  os 
humeri.  This  procefs  being  much  fmaller  than 
the  other,  permits  the  fore,  arm  to  bend  inwards; 
whereas  the  olecranon,  which  is  fhaped  like  a 
hook,  reaches  the  bottom  of  its  foffa  in  the  os 
humeri  as  foon  as  the  arm  becomes  ftraight, 
will  npt  permit  the  fore  arm  to  be  bent 

back' 
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backwards —The  ligaments  likewife  oppofe 
this  motion. 

Between  the  two  procefTes  we  have  de- 
fcribed,  there  is  a coniiderable  cavity  called 
the  fygmoid  cavity,  divided  into  two  folke 
by  a fmall  eminence,  which  paffes  from  one 
procefs  to  the  other ; it  is  by  means  of  this 
cavity  and  the  two  proceffes,  that  the  ulna  is 
articulated  with  the  os  humeri  by  gingiimus. 

At  the  bottom  of  the  coronoid  procefs  in- 
teriorly, there  is  a fmall  fygmoid  cavity,  ’vv'hich 
ferves  for  the  articulation  of  the  ulna  with 
the  radius. 

The  body  of  the  ulna  is  of  a triangular 
Ciape — its  lower  extremity  terminates  by  a 
fmall  head  and  a little  ftyloid  procefs — The 
ulna  is  articulated  above  to  the  os  humeri— 
both  above  and  below  to  the  radius,  and  to 
the  wrift  at  its  lower  extremity — All  thefe 
articulations  are  fecured  by  means  of  liga- 
ments— The  chief  ufe  of  this  bone  feems  to  be 
to  fupport  and  regulate  the  motions  of  -the 
fadius.  • f 
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Of  the  Radius^ 

T HE  radius,  which  is  fo  narnedfrom  its  fup- 
pofed  refemblance  to  th.e  fpokc  of  a wheel,  is 
placed  at  the  infide  of  the  fore  arm— it  is  fome- 
what  larger  than  the  ulna,  but  not  quite  fq 
long  as  that  bone — Its  upper  part  is  cylindri- 
cal, hollowed  fuperiorly  to  receive  the  outer 
condyle  qf  the  os  humeri— laterally  it  is  adr 
mitted  into  the  little  fygmoid  cavity  of  the 
ulna,  and  the  cylindrical  part  of  the  bone 
turns  in  this  cavity  in  the  motions  of  prona? 
tion  and  fupination  (/) — This  bone  follows 
the  ulna  in  flexion  and  extenfion,  without 
at  all  aflifting  in  thofe  motions — The  lower 
extremity  of  the  radius  is  much  larger  an4 
ftrqnger  than  its  upper  part ; the  ulna,  on  the 
contrary,  is  frnaller  and  weaker  below’  than 
above  ; fo  that  they  ferve  to  fupply  each  others 
deficiencies  in  both  thqfe  parts, 

^y)  motions  of  pronation  and  fupination  may  be 
ssafily  defcribecl.  If  the  palm  of  the  hand,  for  inftance, 
is  placed  on  the  furface  of  a table,  the  hand  may  be  faid 
to  be  in  a ftate  of  pronatipn— but  if  the  back  part  of  the 
hand  is  turned  towards  the  table,  the  hand  will  then  be  ht 
ia  ftate  of  fu|)tnation. 

On 
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On  the  external  fide  of  this  bone,  we  obferve 
^ fmall  cavity  which  is  deftined  to  receive  the 
lower  end  of  the  ulna;  and  its  lower  extremity 
is  formed  into  a large  cavity,  by  means  of  which 
it  is  articulated  with  the  bones  of  the  wrift,  and 
on  this  account  it  is  fometimes  called  manu- 
brium manus.  It  fupports  the  two  firfi;  bones  of 
the  wrift  on  the  fide  of  the  thumb,  whereas  the 
ulna  is  articulated  with  that  bone  of  the  wi’ift 
which  cGirefponds  with  the  little  finger. 

Through  the  whole  length  both  of  this  bone 
and  the  ulna,  a ridge  is  obfeiwed  which  affords 
attachment  to  an  interoffeous  ligament — Tlfis^ 
ligament  fills  up  the  Ipace  between  the  two 
hones. 

Of  the  Carpus* 

The  carpus  or  wrift  confifts  of  eight  fm'all 
bones,  of  an  irregular  fliape,  anddifpofed  in  two 
unequal  rows,  Thofe  of  the  upper  row  are 
articulated  with  the  bones  of  the  fore  arm, 
and  thofe  of  the  lower  one  with  the  meta- 
parpus. 

The  ancient  anatomifts  defcribed  thefe 
hoqes  numerically ; Lyferus  jfeems  to  have 
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been  the  firft  who  gave  to  each  of  them  a par- 
ticular name.  The  names  he  adopted  are  found- 
ed on  the  figure  of  the  bones,  and  are  now 
pretty  generally  received,  except  the  firfi, 
which  inftead  of  koIuAoe  Js?,  (the  name  given  to 
it  by  Lyferus,  on  account  of  its  finus,  that 
admits  a part  of  the  os  magnum)  has  by  later 
writers,  been  named  Scaphoides  or  Naviculare. 
This  which  is  the  dutermoft  of  the  upper  row, 
(confidering  the  thumb  as  the  outer  fide  of 
the  hand)  is  articulated  with  the  radius ; on  its 
inner  fide  it  is  connefted  with  the  os  lunare, 
and  below  to  the  trapezium  and  trapezoides. 
Next  to  this  is  a fmaller  bone  called  the  os 
iunare,  becaufe  its  outer  fide,  which  is  con- 
neded  with  the  fcaphoides,  is  fliaped  like  a 
crefeent.  This  is  likewife  articulated  with  the 
radius.  On  its  inner  fide  it  joins  the  os  cunei- 
forme,  and  anteriorly,  the  os  magnum  and  05 
unciforme. 

The  os  cuneiforme,  which  is  the  third  bone 
in  the  upper  row,  is  compared  to  a wedge, 
from  its  being  broader  above,  at  the  back  of 
the  hand,  than  it  is  below. — Pofteriorly  it  is 
articulated  with  the  ulna,  and  anteriorly  vdth 
the  os  unciforme. 
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These  three  bones  form  an  oblong  articulat- 
ing furface,  covered  by  cartilage,  by  which 
tlie  hand  is  connected  with  the  fore  arm. 


The  os  piftf or  me,  or  pea-like  bone,  which  is 
fmaller  than  the  three  juft  now  defcribed, 
though  generally  clafled  with  the  bones  of  the 
upper  row,  does  not  properly  belong  to 
cither  feries,  being  placed  on  the  under  fur- 
Face  of  the  os  cuneiforme,  fo  as  to  project 
into  the  palm  of  the  hand.  The  four  bones 
of  the  fecond  row  correfpond  with  the  bones 
of  the  thumb  and  fingers  ; the  firft,  fecond 
and  fourth  are  from  their  fhapes  named  trape^ 
zium,  trapezoides,  and  unciforme  ; the  third  from 
its  being  the  largeft  bone  of  the  carpus,  is 
[tiled  os  7iiaznum, 

O 


All  thefe  bones  are  convex  towards  the 
back,  and  flightly  concave  towards  the  palm 
of  the  hand  ; their  articulating  furfaces  are 
covered  with  cartilages,  and  fecured  by  many 
ftrpng  ligaments,  particularly  by  two  liga- 
mentous expanfions,  called  the  external  and 
internal  annular  ligaments  of  'the  wrift.  The 
former  extends  in  an  oblique  du'eclion  from 
the  os  pififorme  to  the  ftyloid  procefs  of  the 
padius,  and  is  an  inch  and  a half  in  breadth 

the 


[ 9*  ] 

tiidatter  orinternal  annular  ligament, is  ftretch^ 
ed  from  the  os  piliforme  and  os  unciforme,  tg 
the  os  fcaphoides  and  trapezium.  Thefe  annu^ 
lar  ligaments  likewife  ferve  to  bind  down  the 
tendons  of  thewrift  and  fingers. 

Of  the  Metacarpus., 

The  metacarpus  confifts  of  four  bones, 
which  fupport  the  fing^ers — externally  they 
are  a little  convex,  and  internally  Ibmewhat 
concave,  where  they  form  the  palm  of  the 
liand~They  are  hollow,  and  of  a cylindiical 
fhape. 

At  each  extremity  they  are  a little  hollowed 
for  their  articulation  fuperiorly  with  the  bones 
of  the  carpus,  and  inferiorly  with  the  fiidl  pha- 
lanx of  the  fingers,  in  the  fame  manner  as  the 
feveral  phalanges  of  the  fingers  are  ai'ticulated 
with  each  other. 

Of  the  Fingers. 

The  five  fingers  of  each  hand  are  compofed 
of  fifteen  bones,  difpofed  in  three  ranks  called 
phalanges — The  bones  of  the  firft , phalanx, 
which  are  articulated  with  the  metacarpus, 
are  the  largcft,  and  thofe  of  thg  laft  phalanx 
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the  firialleft— 'All  thefe  bones  are  larger'  stf 
their  extremities  than  in  their  middle  part. 

We  obferve  at  the  extremities  of  the  bones’ 
nf  the  carpus,  metacarpus  and  fingers,  feveral 
inequalities  thal;  ferve  for  'their  articulatioit 
with  each  other and  thefe  articulations  are 
ftrengthened  by  means  of  the  ligaments  which 
furround'  th^m. 

It  will  be  eafily  u-nderftood  that  this  mul- 
tiplicity of  bones  in  the  hand  (for  there  are 
twenty-feven  in  each  hand)  is  elfential  to  the. 
different  motions  we  wifli  to  perform — If  each 
finger  was  compofed  only  of  one  bone  infteadt 
of  three,  k would  be  impoffible  for  us  to  grafp- 
any  thing. 

Of  the  Loiver  ’ExiremiileL 

Each-  lower  extremity  is  divided  into' four 
parts,  viz.  The  os  femoris,  or  thigh  bone 
-=^The  rotula,  or  knee-pan~The  leg,  and  the 
foot. 

Of  the  Os  Femoris. 

The  thigh  is  compofed  only  of  this  bone, 
which  is  the  largeft  and  llrongeft  we  have. 

It 
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It  will  be  neceli'ary  to  diftinguifli  itn  body  and 
extremities — Its  body,  which  is  of  a cylindii-* 
cal  fliape,  is  convex  before  and  concave  be-* 
hind,  where  it  ferves  to  lodge  feveral  miifcles — ^ 
Throughout  two-thirds  of  its  length,  we  ob-* 
ferve  a ridge  called  linect  afpera^  which  origi- 
nates from  the  trochanters,  and  after  running 
for  fome  way  downwards,  divides  into  two 
branches,  that  terminate  in  the  tuberolities 
at  the  lower  extremity  of  the  bone. 

At  its  upper  extremity  we  mull  defcribe  the 
neck  and  head  of  the  bone,  and  likewife  two 
conhderable  procelfes — The  head,  which  forms 
the  greater  portion  of  a fphere  unequally  divid- 
ed, is  turned  inwards,  and  received  into  the 
great  cotyloid  cavity  of  the  os  innominatlini 
■ — At  this  part  of  the  bone  there  is  a little 
fofla  to  be  obferved,  to  which  the  round  liga- 
ment is  attached,  and  which  we  have  already 
defcribed  as  tending  to  fecure  the  head  of  this 
bone  in  the  great  acetabulum — The  neck  is  al- 
mofli  horizontal  conlidered  with  refpect  to  its 
htuation  with  the  body  of  the  bone — Of  the  two 
procelTes,the  external  one,  which  is  the  largeft, 
is  called  trochanter  major,  and  the  otlier, 
winch  is  placed  on  the  infide  of  the  bone, 

tro- 
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tfochanter  minor — They  both  afFord  attach- 
ment  to  mufcles — The  articulation  of  the  os 
fbmoris  with  the  trunk,  is  ftrengthened  by  ^ 
means  of  a capfular  ligament,  which  adheres 
every  where  to  the  furface  of  the  great  cotyloid 
cavity  of  the  os  innominatum,^  and  furrounds 
the  head  of  the  bone. 

The  os  femoris  moves  upon  the  trunk  in 
every  direction. 

■ At  the  lower  extremity  of  the  bone  are 
two  procclfes  called  the  condyles,  an  dan  inter- 
mediate cavity,  by  means  of  which  it  is  arti- 
culated with  the  leg  by  ginglimus. 

Between  the  condyles  there  Is  a cavity  pof- 
feriorly,  in  which  the  blood-veffels  and  nerves 
are  placed,  fecure  from  the  comprelTion  to  which 
they  would  otherwife  be  expofed  in  the  a(Sion 
of  bending  the  leg,  and  which  would  not  fail 
to  be  hurtfub 

At  the  lide  of  each  condyle  externally,  there 
is  a tuberolity,  from  whence  the  lateral  liga- 
ments originate,  which  are  extended  down  to 
the  tibia. 
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A ligament  Hkewife  arifes  from  each  condyle’ 
poherioiiy.  One  of  thefe  ligaments  pafles 
from  the  right  to  the  left,  and  the  other  froni 
the  left  to  the  right,  fo  that  they  interfecl  each 
other,  and  for  that  reafon  are  called  the  crOfs 
iis:amentSk 

The  lateral  ligaments  prevent  the  motion 
of  the  leg  upon  the  thigh  to  the  right  or  left, 
^nd  the  Crofs  ligaments,  which  are  alfo  attached 
to  the  tibia,  prevent  the  latter  from  being 
brought  forwards. 

In  new-born  children  all  the  proceffes  of  this 
bone  are  cartilaginous. 

Of  the  Rotula. 

The  rotula,  patella,  or  knee-pan,  as  it  is  dif- 
ferently called,  is  a flat  bone  about  four  or 
five  inches  in  circumference,  and  is  placed  at 
the  fore  part  of  the  joint  of  the  knee.  In  its 
fliape  it  is  fomewhat  liice  the  common  figure 
of  the  heart,  with  its  point  downwards; 

It  is  thinner  at  its  edge  than  in  its  middle 
part  j at  its  fore  part  it  is  fmooth  and  fome- 
what convex — its  pofterior  furface,  which  is 
more  unequal,  affords  an  elevation  in  the 
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middle  which  is  admitted  between  the  two' 
condyles  of  the  os  fe'moris. 

This  bone  is  retained  in  its  j5roper  fituation 
by  a ftrong  ligament  which  every  where  fur- 
rounds  it,  and  adheres  both  to  the  tibia  and 
os  femoris ; it  is  likewife  firmly  connected 
with  the  tibia  by  means  of  a ftrong  tendinous 
ligament  of  an  inch  in  breadth-,  and  upwards 
of  two  inches  in  length,  which  adheres  to  the 
lower  part  of  the  patella,  and  to  the  tuberofity 
at  the  upper  end  of  the  tibia.  On  account 
of  this  connexion  it  is  very  properly  confider- 
ed  as  an  appendage  to  the  tibia,  which  it  foU 
lows  in  all  its  motions,  fo  as  to  be  to  it  what 
the  olecranon  is  to  the  ulna.  There  is  this 
difference  however,  that  the  olecranon  is  a 
fixed  procefs,  whereas  the  patella  is  moveablcj 
being  capable  of  Hiding  from  above  down- 
wards, and  from  below  upwards.  This  mo- 
bility is  effential  to  the  rotatory  motion  of  the 
leg. 

In  very  young  children  this  bone  is  entirely 
cartilaginous* 

The  principal  ufe  of  the  patella  feehis  to  be 
to  defend  the  articulation  of  the  knee  from  ex- 
, fl  ternal 
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ternal  injury — it  likewife  tends  to  Increafe  the 
power  of  the  extenfor  mufcles  of  the  leg, 
by  removing  their  direction  farther  from  the 
center  of  motion  in  the  manner  of  a pulley. 


Of  the  Leg. 

The  leg  is  compofed  of  two  bones — Of  thefe 
the  inner  one,  which  is  the  largeft,  is  called 
tibia — the  other  is  much  fmaller,  and  named 
fibula. 


Of  the  L’ihia. 

The  tibia,  which  is  fo  called  from  its  re- 
lemblance  to  the  mufical  pipe  of  the  ancients,, 
has  three  furfaces,  and  is  not  very  unlike  a 
triangular  prifm — Its  pofterior  furface  is  the 
broadeft  ; anteriorly  it  has  a confiderable  ridge 
called  the  Ihin,  between  which  and  the  Ikin 
there  are  no  mufcles — At  the  upper  extremity 
of  this  bone  are  two  furfaces,  a little  concave, 
and  fqiamted  from  each  other  by  an  interme-  ^ 
diate  elevation — The  two  little  cavities  receive-* 
the  condyles  of  the  os  femoris,  and  the  emi- 
nence between  them  is  adinitted  into  the  ca- 
vity which  we  fpoke  of  as  being  between  the 
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two  condyles,  fo  that  this  articulation  affords 
a fpecimen  of  the  complete  ginglimus — Under 
the  external  edge  of  the  upper  end  of  this  bone 
is  a circular  flat  furface,  which  receives  the 
head  of  the  fibula. 

At  the  lower  and  inner  portion  of  the  tibia, 
we  obferve  a confiderable  procefs  called  mal- 
leolus intermls — The  bafis  of  the  bone  termi- 
nates in  a large  tranfverfe  cavity,  by  which  it 
is  articulated  with  the  uppeiTnofl;  bone  of  the 
foot — It  has  likewife  another  cavity  at  its  low- 
er end  and  outer  fide,  which  is  fomewhat  ob- 
long, and  receives  the  lower  end  of  the  fibula. 

The  tibia  is  hollow  thro’  its  whole  length. 

» 

Of  the  Fibula. 

The  fibula  is  a fmall  long  bone  fituated  on 
the  outfide  of  the  tibia — Its  fuperior  extremity 
does  not  reach  quite  fo  high  as  the  upper  part 
of  the  tibia,  but  its  lower  ’ end  defcends  fome- 
what lower — Both  above  and  below^  it  is  ar- 
ticulated with  the  tibia  by  means  of  the  late- 
ral cavities  we  noticed  in  our  defcription  of 
that  bone. 
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Its  lower  extremity  is  flretched  out  into  a 
coronoid  procefs,  which  is  flattened  at  its  in- 
flde,  and  is  convex  externally,  forming  what 
is  called  the  malleolus  externus,  or  outer  an- 
cle— This  is  rather  lower  than  the  malleolus 
internus  of  the  tibia.' 

'The  body  of  this  bone,  which  is  irregularly 
triangular,  is  a little  hollow  at  its  internal 
furface,  which  is  turned  towards  the  tibia; 
and  it  affords  like  that  bone,  through  its  whole 
length,  attachment  to  a ligament,  which  from 
its  fftuation  is  called  the  interoffeous  ligament. 

Of  the  Bones  of  the  Foot* 

The  foot  confifls  of  the  tarfus,  metatarfus, 
and  toes. 

Of  the  Farfus. 

The  tarfus  is  compofed  of  feven  bones,  viz. 
The  aftragalus,  os  calcis,  os  naviculare,  ©s  cu- 
boides,  and  three  others  called  cuneiform  bones. 

The  astragalus  is  a large  bone  with, 
which  both  the  tibia  and  fibula  are  articulated. 
It  is  the  uppermoff;  bone  of  the  foot — 
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— it  has  fcveral  furfaces  to  be  conlldered — its 
upper,  and  fomewhat  pofterior  part,  which  is 
linooth  and  convex,  is  admitted  into  the  cavi- 
ty of  the  tibia — Its  lateral  parts  are  connefted. 
with  the  malleoli  of  the  two  bones  of  the  leg 
— below,  it  is  articulated  with  the  os  calcis, 
and  its  anterior  furface  is  received  by  the  os 
naviculare — All  thefe  articulations  are  fecured 
by  means  of  ligaments. 

J 

The  os  calcis,  or  calcanedm,  which  is  of 
a very  irregular  figure,  is  the  largeft  bone  of 
the  foot — Behind,  it  is  formed  into  a confi- 
derable  tuberofity  called  the  heel — without 
this  tuberofity,  which  fupports  us  in  an  erect 
pofture,  and  when  we  walk,  we  lliould  be  li- 
able to  fall  backwards. 

On  the  Internal  furfiice  of  this  bone,  we  ob- 
ferve  a confiderable  finuofity,  which  affords  a 
paffage  to  the  tendon  of  a mufcle  : and  to 
the  pofterior  part  of  the  os  calcis,  a ftrong  ten- 
dinous cord  called  tendo  achillis  (^)  is  attach- 
ed, which  is  formed  by  the  tendons  of  feveral 
mufcles  united  together — The  articulation  of 

This  tendon  is  fometimes  ruptured  by  jumping, 
dancing,  or  other  violent  efforts. 
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this  with  the  other  bones,  is  fecured  by  means 
of  ligaments. 

The  os  naviculare,  or  scaphoides  (for 
thefe  two  terms  have  the  fame  fignification) 
is  fo  called  on  account  of  its  refemblance  to  a 
little  bark.  At  its  pofterior  part,  which  is 
concave,  it  receives  the  ailragalus  ; anteriorly 
it  is  articulated  with  the  cuneiform  bones,  and 
laterally  it  is  connected  with  the  os  cuboides. 

The  os  cuboides  forms  an  irregular  cube. 
Pofteriorly  it  is  articulated  with  the  os  calcis ; 
anteriorly  it  fupports  the  two-  laft  bones  of  the 
metatarfus,  and  laterally  it  joins  the  third  cu- 
neiform bone  and  the  os  naviculare. 

Each  of  the  ossa  cuneiformia,  which 
are  three  in  number,  refembles  a wedge,  and 
from  this  fimilitude  their  name  is  derived. 
They  are  placed  next  to  the  metatarfus  by  the 
hdes  of  each  other,  and  are  ufually  diftinguHh- 
ed  into  os  cuneiforme  externum^  medium  or  mtni^ 
murn^  and  internum  or  maximum — The  fuperior 
furface  of  thefe  bones,  from  their  wedge-like 
Ihape,  is  broader  than  that  which  is  below, 
where  they  help  to  form  the  foie  of  the  foot-- 
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pofteriorly  they  are  united  to  the  os  navdcu- 
lare,  and  anteriorly  they  fupport  the  three  firft 
metatarfal  bones. 

N 

When  thefe  feven  bones  compohng  the  tar- 
fus  are  viewed  together  in  the  fkeleton,  they 
appear  convex  above  where  they  help  to  form 
the  upper  part  of  the  foot,  and  concave  un- 
derneath, where  they  form  the  hollow  of  the 
foot,  in  which  the  veiTels,  tendons,  and  nerves 
of  the  foot  are  placed  feeure  from  prelfure. 

They  are  united  to  each  other  by  very  llrong 
ligaments,  and  their  articulation  with  the  foot 
is  fecured  by  a capfular  and  two  lateral  liga- 
ments ; each  of  the  latter  is  covered  by  an 
annular  ligament  of  confiderable  breadth  and 
thicknefs,  which  ferves  to  bind  down  the  ten- 
dons of  the  foot, ' and  at  the  fame  time  to 
ftrengthen  the  articulation. 

The  os  cuneiforme  externum  is  joined  late- 
rally to  the  os  cuboides. 

These  bones  complete  our  account  of  the 
tarfus ; though  what  we  have  faid  of  this  part 
of  the  ofteology  has  been  very  fimplc  and  con- 
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eife,  yet,  many  readers  may  not  clearly  under-, 
ftand  it — but  if  they  will  be  pleafed  to  view 
thefe  bones  in  their  proper  fituation  in  the 
fkeleton,  all  that  we  have  faid  of  them  will  be 
eafily  underftood. 

Of  the  Metatarfus. 

The  metatarfus  is  made  up  of  five  bones, 
whereas  the  metacarpus  confifts  only  of  four. 
The  caufe  of  this  difference  is,  that  in  the  hand 
the  laft  bone  of  the  thumb  is  not  included 
among  the  metacarpal  bones,  whereas  in  the 
foot  the  gi'eat  toe  has  only  two  bones.  The 
firft  of  thefe  bones  fupports  the  great  toe  and 
is  much  larger  than  the  reft,  which  nearlyre- 
femble  each  other  in  fize. 

These  bones  are  articulated  by  one  extre- 
mity with  the  cuneiform  bones  and  the  os  cu- 
boides,  and  by  their  other  end,  with  the  toes. 

Of  the  Bones  of  the  ‘Toes, 

Each  of  the  toes  like  the  fingers,  con- 
fifts of  three  bones,  except  the  great  toe, 
which  is  formed,  of  two  bones>  Thofe  of  the 
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other  four  are  diftingyifhed  into  three  pha- 
langes. Although  the  toes  are  more  confined 
in  their  motion  than  the  fingers,  yet  they  ap- 
pear to  be  perfectly  fitted  for  the  purpofes  they 
are  defigned  for.  In  walking  the  toes  bring 
the  centre  of  gravity  perpendicular  to  the  ad- 
vanced foot,  and  as  the  foies  of  the  foot  are 
naturally  concave,  we  can  at  pleafure  increafe 
this  concavity,  and  form  a kind  of  vault, 
which  adjufts  itfelf  to  the  different  inequalities 
that  occur  to  us  in  walking,  and  which  with- 
out this  mode  of  arrangement  would  incom- 
mode us  exceedingly,  efpecially  when  bare- 
footed. 

Of  the  OJfa  Sefamoidea. 

Besides  the  bones  we  have  already  defcrib- 
cd,  there  are  feveral  fmall  ones  that  are  met 
with  only  in  the  adult  Ikeleton,  and  in  per- 
fons  who  are  advanced  in  life,  which  from 
their  fuppofed  general  refemblance  to  the  feeds 
of  the  fefamum  are  called  oJfa  fefamoldea— 
They  are  commonly  to  be  feen  at  the  firft  joint 
of  the  great  toe,  and  fometimes  at  the  joints 
of  the  thumb ; they  are  likewife  now  and  then 
tQ  be  found  at  the  lower  extremity  of  the  fi- 
bula. 
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bula,  upon  the  condyles  of  the  thigh'hone, 
under  the  os  cuboides  of  the  tarfus,  and  in 
otiier  parts  of  the  body.  Their  fize  and  num- 
ber feem  conftantly  to  be  increafed  by  age  and 
hard  labour ; and  as  they  are  generally  found 
in  fituatioris  where  tendons  and  ligaments  are 
moft  expofed  to  the  adtion  of  mufcles,  they 
are  now  generally  confidered  as  olEfied  por- 
tions of  lisraments  or  tendons. 

O 

The  upper  furface  of  thefe  bones  is  ufually 
convex,  and  adherent  to  the  tendpn  that  co- 
vers it ; the  fide  which  is  next  to  the  joint  is 
iinooth  and  flat.  Though  their  formation  is 
accidental,  yet  they  feem  to  be  of  fome  ufe, 
by  raifing  the  tendons  farther  from  the  centre 
of  motion,  and  confequently  increafing  the 
power  of  the  mufcles.  In  the  great  toe  and 
thumb  they  are  likewife  ufeful,  by  forming  a 
groove  for  the  flexor  tendons.  , 
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CHAP.  IT. 


Of  the  foft  Parts  in  General^ 

AND 


Of  the  common  Integuments, 
NATOMICAL  writers  ufually proceed 


to  a defcription  of  the  mufcles  after  hav- 
ing finiflied  the  ofteology  j but  we  fhall  deviate 
a little  from  the  common  method,  with  a view 
to  defcribe  every  thing  clearly  and  diftinfrly, 
and  to  avoid  a tautology  which  would  other- 
wife  be  unavoidable— All  the  parts  of  the  body 
are  fo  intimately  connected  with  each  other, 
that  it  feems  impoffible  to  convey  a juil  idea 
of  any  one  of  them,  without  being  in  fome 
meafure  obliged  to  fay  fomething  of  others— 
and  on  this  account  we  wifli  to  mention  in  this 
place  the  names  and  fituation  of  the  principal 
vifcera  of  the  body,  that  when  mention  is 
hereafter  made  of  any  of  them  in  the  courfe  of 
the  work,  the  reader  may  at  leaft  know  where 
they  are  placed, 


After 
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After  this  little  digreflion,  the  common  in- 
teguments, and  after  them  the  mufcles,  will 
be  deferibed  ; we  then  propofe  to  enter  into  an 
examination  of  the  feveral  vifeera  and  their 
different  functions — In  deferibing  the  brain, 
occaffon  will  be  taken  to  fpeak  of  the  nerves 
and  animal  fpirits.  The  circulation  of  the  blood 
will  follow  the  anatomy  of  the  heart,  and  the 
fecretions  and  other  matters  will  be  intro- 
duced in  their  proper  places. 

The  body  is  divided  into  three  great  cavi- 
ties— Of  thefe  the  uppermoft  is  formed  by  the 
bones  of  the  cranium,  and  inclofes  the  brain 
and  cerebellum — The  fecond  is  compofed  of 
the  vertebrae  of  the  back,  the  fternum  and  true 
ribs  with  the  additional  affiftance  of  mufcles, 
membranes  and  common  integuments,  and  is 
called  the  thara?: — It  contains  the  heart  and 
Jungs. 

The  third  and  inferior  cavity  is  the  abdo- 
men— It  is  feparated  from  the  thorax  by  means 
of  the  diaphragm,  and  is  formed  by  the  lum- 
bar vertebrae,  the  os  facrum,  the  offa  innomi- 
nata,  and  the  falfe  ribs,  to  w^hich  we  may  add 
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the  peritonseum,  and  a variety  of  mufclcs— • 
This  cavity  inclofes  the  ftomach,  inteftii^s, 
omentum  or  cawl,  liver,  pancreas,  fpleen,  kid- 
nies,  urinary  bladder,  and  parts  of  genera- 
tion. 

Under  the  divifion  of  common  integu- 
ments, are  ufually  included  the  epidermis,  or 
fcarf-ikin ; the  reticulum  mucofum  of  Mal- 
pighi ; the  cutis,  or  true  Ikin,  and  the  mem- 
brana  adipofa — The  hair  and  nails,  ^s  well  as 
the  febaceous  glands,  may  be  conlidered  as ' 
appendages  to  the  l^n. 


SECTION 
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SECTION  L 
Of  the  Epidermis. 

HE  epidermis,  cuticula  or  fcarf  fkin,  is 


a fine,  tranfparent  and  infenfible  pellicle, 
deftitute  of  nerves  and  blood-vdTels,  which 
mvefts  the  body,  and  every  where  covers  the 
true  Ikin.  This  fcarf  fkin  which  feems  to  be 
very  fimple,  appears,  when  examined  with  a 
microfcope,  to  be  compofed  of  feveral  lamina? 
or  fcales  which  are  increafed  by  preffure,  as  we 
may  obferve  in  the  hands  and  feet,  where  it  is 
frequently  much  thickened  and  becomes  per- 
fectly callous— It  feems  to  adhere  to  the  cutis 
by  a number  of  very  minute  filaments,  but 
may  eafily  be  feparated  from  it  by  heat  or  by 
maceration  in  water — Some  anatomical  writers 
have  fuppofed  that  it  is  formed  by  a moifture 
exhaled  from  the  whole  furface  of  the  body, 
which  gradually  hardens  when  it  comes  into 
contad  with  the  air.  They  were  perhaps  in- 
duced to  adopt  this  opinion,  by  obferving  the 
fpeedy  regeneration  of  this  part  of  the  body 
when  it  has  been  by  any  means  deftroyed,  it 


appear- 
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appearing  to  be  renewed  on  all  parts  of  the  fur-  • 
face  at  the  fame  time,  whereas  other  parts 
which  have  been  injured,  are  found  to  dired 
their  growth  from  their  circumference  only  to- 
wards their  center— but  a demonftrative  proof 
that  the  epidermis  is  not  a fluid  hardened 
by  means  of  the  external  air,  is,  that  the 
foetus  in  utero  is  found  to  have  this  covering — 
Leeuwenhoeck  fuppofed  its  formation  to  be 
owing  to  the  expanflon  of  the  extremities  of 
the  excretory  veflels,  w^hich  are  found  every 
where  upon  the  furface  of  the  true  Ikin  : 
Ruyfch  attributed  its  origin  to  the  nervous 
papillae  of  the  Ikin,  and  Heifter  thinks  it  pro- 
bable, that  it  may  be  owing  both  to  the  papillae 
and  the  excretory  veflels.  The  celebrated 
Morgagni  on  the  other  hand  contends  that 
it  is  nothing  more  than  the  furface  of  the  cutis, 
hardened  and  rendered  infenfible  by  the  liquor 
amnii  in  utero,  and  by  the  preflure  of  the  air; 
this  is  a fubject  how^ever,  on  w^hich  we  can 
advance  nothing  with  certainty. 

T a E cuticle  is  pierced  with  an  infinite  number 
of  pores,  or  little  holes,  which  afford  a paflage 
to  the  hairs,  fweat  and  infenfible  perfpiration, 

^ Adverfar.  Anar.  ii.  Animadver.  z. 

and 
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and  likewife  to  warm  water, ^ mercury,  and 
whatever  elfe  is  capable  of  being  taken  in  by 
the  abforbents  of  the  Ikin — The  bncs  which  we 
obferve  on  the  epidermis  belong  to  the  true 
Ikin — The  cuticle  adjuifs  itfelf  to  them,  but 
does  not  form  them. 


c 
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SECTION  II. 

Of  the  Rete  Mucofutn, 

Between  the  epidermis  and  cutis  wc 
meet  with  an  appearance  to  which' 
Malpighi,  who  firft  defcribed  it,  gave  the 
name  of  rete  miimfum,  fuppofing  it  to  be  of  a 
membranous  ftrufture,  and  pierced  with  an 
infinite  number  of  pores  ; but  the  faft  is,  that 
it  Teems  to  be  nothing  more  than  a mucous  fub- 
fiance  which  may  be  diffolved  by  macerating 
it  in  water,  while  the  cuticle  and  cutis  pre- 
ferve  their  texture. 

The -colour  of  the  body  is  found  to  depend 
on  the  colour  of  this  rete  mucofum,  for  in 
negroes  it  is  obferved  to  be  perfedtly  black, 

' whilft  the  true  fkin  is  of  the  ordinary  colour. 

The  blifters  which  raife  the  Ikin  when  burnt 
or  fcalded,  are  probably  occafioned  by  the 
rarefaflion  of  this  mucus. 

J 


Of 
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Of  the  Cutis,  or  true  Skin. 

The  cutis  is  compofed  of  fibres  clofely  com- 
pacled  together,  as  we  may  obferve  in  leather 
which  is  the  prepared  Ikin  of  animals.  Thefc 
fibres  form  a thick  net-work,  which  every 
where  admits  the  filaments  of  nerves,  and 
an  infinite  number  of  blood-vefl’els  and 
lymphatics. 

The  cutis,  w'hen  the  epidermis  is  taken  off, 
is  found  to  have  throughout  its  whole  furface 
innum«rable  papillae,  which  appear  like  very 
minute  granulations,  and  feem  to  be  calculated 
to  receive  the  impreffions  of  the  touch,  being 
the  moft  eafily  obferved  where  the  fenfe  of 
feeling  is  the  moft  delicate,  as  in  the  palms  of 
the  hands  and  on  the  fingers.  ' ’ 

TgESE  papillae  are  fuppofed  by  many  anato- 
mical writers  to  be  continuations  of  the  pulpy 
fubftar\ce  of  nerves,  whofe  coats  have  termi- 
nated ip  the  cellular  texture  of  the  fkin.  The 
great  fe?ifibility  of  thefe  papillae  evidently 
proves  them  to  be  exceedingly  nervous ; but 
furely  the  nervous  fibrillve  of  the  fkin  are  of 

them- 
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aviiifelves  fcarcely  equal  to  the  formation  ef 
tliefe  papillae,  and  ir  feems  to  be  more  probable 
that  they  are  formed  like  the  reft  of  the  cutis. 

These  papillae  being  defcribed,  the  ufes  of 
the  epidermis  and  the  reticulum  mucofum  will 
be  more  eafily  underftood; — the  latter  ferving 
to  keep  them  conftantly  moift,  while  the  for- 
mer protects  them  from  the  external  air,  and 
modifies  their  too  great  fenfibility. 

f 

' , ' Of  the  Glands  of  the  Skin. 

In  different  parts  of  the  body  we  meet 
within  the  fubftance  of  the  fkin,  with  certain 
appearances,  which  feem  to  be  nothing  more 
than  very  fmall  cylindrical  tubes  or  fimple 
follicles,  continued  from  the  ends  of  arteries, 
and  difcharging  a fat  and  oily  humour  that 
ferves  to  lubricate  and  foften  the  fkin — When 
this  fluid  is  collected  and  long  retained  in 
thefe  follicles,  it  infpiflates,  and  by  enlarging 
the  tubes,  gives  them  the  fpherical  appearance 
that  has  occafioned  them  to  be  called  glands  : 
and  when  the  fluid  they  fecrete  has  acquired 
a certain  degree  of  thicknefs,  it  approaches  to 
the  colour  and  confiftence  of  fuetij  and  from 

I 2 this 
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this  appearance  they  have  denved  their  name 
of  febaceous  glands.  They  are  found  in  the 
greateft  number  in  the  axilla,  groin,  fcrotum, 
vagina,  and  prepuce. 

Besides  thefe  febaceous  glands,  v'e  read, 
in  anatomical  books,  of  others  that  are  de- 
fcribed  as  fiuall  fpherical  bodies  placed  in  all 
parts  of  the  fkin,  in  much  gi’eater  abundance 
than  thofe  juft  now  mentioned,  and  named 
miliary,  from  their  fuppofed  refemblance  to 
millet-feed.  Steno,  who  firft  defcribed  thefe 
glands,  and  Malpighi,  Ruyfch,  Verheyen,  Winf- 
low,  and  others,  who  have  adopted  his  ppinidiis 
on  this  fubject,  fpeak  of  thern  as  having  ex- 
cretory duds,  that  open  on  the  furface  of  the 
cuticle,  and  diftil  the  fweat  and  matter  of 
infenfrble  perfpiration ; and  yet,  notwitiiftand- 
ing  the  pofidve  manner  in  which  thefe  pre- 
tended glands  have  been  fpoken  of,  we  arc 
now  fufficiently  convinced  that  them  exift- 
ence  is  altogether  imaginary. 

Of  the  Infenfble  PerfpiraUon^  and  Sweat. 

The  matter  of  infenfible perfpiration,  or  in 
other  words,  the  fubtile  vapour  that  is  con- 
tinually 
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tinually  exhaling  from  the  fiirface  of  tlie  body, 
is  not  fecreted  by  any  particular’  glands,  but 
feems  to  be  derived  wholly  from  the  extre- 
mities of  the- minute  arteries  that  are.  every 
where  difperfed  through  the  Ikin.  d'hefe  ex- 
haling veflels  are  eahly  demonftrated  in  the 
dead  fubjed:,  by  throwing  water  into  the  ar- 
tei'ies ; for  then  fmall  drops  exfude  from 
all  parts  of  the  Ikin,  and  raife  up  the  cuticle, 
the  pores  of  which  are  clofed  by  death;’  and 
in  the  living  fubjecl,  a lookiilg-glafs  placed 
againft  the  Jkin,  is  foon  obfeured  by  the  va- 
pour. Bidloo  fancied  he  had  difeovered  duels 
leading  from  the  cutis  to  the  cuticle,  and 
tranfmitting  this  fluid ; but  in  this  he  was 
miftaken. 

When  the  perfpiration  is  by  any  means  in- 
creafed,  and  feVeral  drops  that  were  infen- 
fible  when  feparate,  are  united  together  and 
condenfed  by  the  external  air,  they  form  upon 
the  Ikin  fmall  but  vifible  drops  called  fweat 
This  particularly  happens  after  much  exercife, 
or  whatever  occafions  an  increafed  determina- 

* Leeuwenhoeck  afTerts  that  one  drop  of  fweat  is  form-^ 
cd  by  the  conflux  of  fifteen  drops  of  perfpirable  vapour. 
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tion  of  fluids  to  the  furface  of  the  body  ; a 
greater  quantity  of  perfpirablc  matter  being  in 
fuch  cafes  carried  through  the  paflages  that 
are  deflined  to  convey  it  off.  It  has  been  dif- 
puted  indeed,  whether  the  infenfible  perfpira- 
tion  and  fweat  are  to  be  confidercd  as  one  and 
the  fame  excretion,  differing  only  in  degi'ee, 
or  whether  they  are  two  diftinct  excretions 
derived  from  different  fources.  In  fupport  of 
the  latter  opinion,  it  has  been  alledged,  that 
the  infenfible  perfpiration  is  agreeable  to  na- 
ture, and  eflential  to  health,  whereas  fweat 
may  be  confidered  as  a fpecies  of  difeafe.  But 
this  argument  proves  nothing,  and  it  feems 
probable,  that  both  the  infenfible  vapor  and  the 
fweat  are  exhaled  in  a fimilar  manner,  though 
they  differ  in  quantity,  and  probably  in  their 
qualities  ; the  former  being  more  limpid,  and 
feemingly  lefs  impregnated  with  falts  than  the 
latter : at  any  rate  we  may  confider  the  fkin 
as  an  emuncflory  through  which  the  redun- 
dant water,  and  fometimes  the  other  more 
faline  parts  of  the  blood  are  carried  off.  But 
the  infenfible  perfpiration  is  not  confined  to 
the  fkin  only — a great  part  pf  what  we  are 
conftantly  throwing  off  in  this  way  is  from 
the  lungs — The  quantity  of  fluid  exhaled  from 

the 
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the  human  body  by  this  inf’enhble- perfpiratlon 
is  very  confiderable — Sanclorius  (i)  an  Italian 
phyfician,  who  indeFatigably  paffed  a great 
many  years  in  a feries  of  ftatical  experiments, 
dcmonlIrat;ed  long  ago  what  has  been  con- 
firmed by  later  obfervations,  that  the  quantity 
of  vapour  exhaled  from  theflcin  and  from  the 
furface  of  the  lungs,  amounts  nearly  to  5-8ths 
of  the  aliment  we  take  in.  So  that  if  in  the 
warm  climate  of  Italy  a perfon  eats  and  drinks 
the  quantity  of  eight  pounds  in  the  courfe  of  a ' 
day,  five  pounds  of  it  will  pafs  off  by  infefinble 
perfpiration,  while  three  pounds  only  will  be 
evacuated  by  ftool,  urin^?  faliva,  &c. — But  in 

(/4)  The  infenfible  perfpiration  is  fometimes  diftlii, 
guifhed  by  the  name  of  this  phyfician,  who  was  born  In 
the  territories  of  Venice,  and  was  afterwards  a profeffor 
in  the  univerfity  of'  Padua — after  eftimating  the  aliment 
he  took  in,  and  the  fenfible  fecretions  and  difeharges,  he 
was  enabled  to  afeertain  with  great  accuracy  the  weight 
or  quantity  of  infenfible  perfpiration  by  means  of  a ftati- 
cal chair  which  he  contrived  for  thispurpofe:  and  from 
his  experiments,  which  were  condudled  with  great  induf- 
try  and  patience,  he  was  led  to  determine  what  kinds  of 
folid  or  liquid  aliment  increafed  or  dimihlihed  it — from 
thefe  experiments  he  formed  a fyftem,  which  he  publifhed 
at  Venice  in  1614,  in  the  form  of  aphorifms,  under  the 
title  of  “ Ars  de  Medicina  Statica.” 

I 4 
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countries  where  the  degree  of  cold  is  greater 
than  in  Italy,  the  quantity  of  perfpired  matter 
is  lefs ; in  fome  of  the  more  northern,  elimates, 
it  being  found  not  to  equal  the  difeharge  by 
urine — It  is  like’W’ife  obferved  to  vary  accord^ 
ing  to  the  feafon  of  the  year,  and  according 
to  the  conftitution,  age,  fex,  difeafes,  diet, 
exercife,  paffions,  &c.  of  different  people. 

I 

From  v?-hat  has  been  faid  on  this  fubjecl,  it 
will  be  eafily  conceived,  that  this  evacuation 
cannot  be  either  much  increafed  or  diminiflied 
jii  quantity  without  affecting  the  health. 

% 

The  perfpirable  matter  and  the  fweat,  are  in 
fome  meafure  analogous  to  the  urine,  as  ap- 
pears from  their  tafte  and  faline  nature  (/).  And 
it  is  worthy  of  obfervation,  that  when  either  of 
thefe  fecretions  is  increafed  in  quantity,  the 
other  is  diminiflied  ; fo  that  they  who  perfpire 
the  leaft,  ufually  pafs  the  greateft  quantity  of 
urine,  and  vice  verfa, 

(/)  Minute  chryftals  have  been  obferved  to  fhoot  upon 
the  deaths  of  men  who  work  in  glafs-houfes.— 

Elm.  Phy/. 
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Of  the  Nails, 

The  nails  are  of  a.  compad  textiire,v  hard 
and  tranfparent:  like  horn;  Their  orgin 
is  ftill  a fubjecl  of  difpute..  hlalpighi  fup- 
pofed  them  to  be  formed  by  a continuation  of 
the  papillae  of  the  Ikin  ; Ludwig,  on  the  other 
hand,  maintained  that  they^were  compofed  of 
the  extremities  of  blood-veffels  and  nerves ; 
both  thefe  opinions  are  now  defervedly  re- 
jected. 

They  feem  to  polTefs  many  properties  in 
common  with  the  cuticle ; like  it  they  are  nei- 
ther vafcular  nor  fenfible,.  and  when  the  cu- 
ticle is  feparated  from  the  true  Ikin  by  mace? 
ration  or  other  means,  the.  nails  come  away 
with  it. 

They  appear  to  be  compofed  of  different 
layers,  of  unequal  lize,  applied  one  over  the 
other.  Each  layer  fcems.  to  be  formed  lof  lon- 
gitudinal fibres. 

« 

In  each  nail  we  may  diftinguifK  three  parts, 
vizi  the  root,  the  .body,  or  middle,  and  the  ex- 
tremity. 
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tremity.  The  root  is  a foft,  thin,  and  white 
fubftance,  terminating,  in  the  form  of  a cref- 
ccnt ; the  epidermis  adheres  very  ftrongly  to 
this  part ; the  body  of  the  nail  is  broader,  red- 
der, and  thicker,  and  the  extremity  is  of  ftill 
greater  firmnefs. 

The  nails  increafe  from  their  roots,  and  not 
from  their  upper  extremity. 

Their  principal  ufe  is  to  cover  and  defend 
the  ends  of  the  fingers  and  toes  from  external 
injury. 

r. ' 

, , Of  the  Hair, 

The  hairs,  which  from  their  being  general- 
ly known, 'do  not  feem  to  require  any  defini- 
tion, arife  from  difiinct  capfules  or  bulbs  feat- 
ed  in  the  cellular  membrane  under  the 
ikin  (;?/).  Some  of  thefe  bulbs  inclofe  fever-al 

hahs 

(m)  Malpighi,  and  after  him  the  celebrated  Ruyfch, 
fuppofed  the  hairs  to  be  continuations  of  nerves,  being  of 
opinion  that,  they  originated  from  the  papilla:  of  the 
Ikin,  which  they  conlidered  as  nervous ; and  as  a corrobo- 
rating proof  of  what  they  advanced,  they  argued  the  pain 
we  feel  in  plucking  them- out;  but  later  anatomift*  feem 

to 
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hairs — They  may  be  obferved  at  the  roots  of 
the  hairs  which  form  the  beard  or  whilkers  of 
a cat. 

The  hairs,  like  the  nails,  grow  only  from 
below  by  a regular  propullion  from  their  root, 
where  they  receive  their  nourifliment — Their 
bulbs,  when  viewed  with  a microfcope  are 
found  to  be  of  various  fliapes.  In  the  head 
and  fcrotum  they  are  roundifh ; jn  the  eye- 
brows they  are  oval ; in  the  other  parts  of  the 
body  they  are  nearly  of  a cylindrical  fliape. 
Each  bulb  feems  to  confift  of  two  membranes, 
between  which  there  is  a certain  quantity  of 
moifture.  Within  the  bulb  the  hair  feparates 
into  three  or  four  fibrillse — The  bodies  of  the 
hairs,  which  are  the  parts  without  the  Ikin, 
vary  in  foftnefs  and  colour  according  to  the 
difference  of  climate,  age,  or  temperament  of 
body  (o). 

to  have  rejefted  this  doftrine,  and  confider  the  hairs  as 
particular  bodies,  not  ariling  from  the  papillae  (for  in  the 
parts  where  the  papillae  abound  moft  there  are  no  hairs) 
but  from  bulbs  or  capfules,  which  are  peculiar  to  them. 

■ {o)  The  hairs  likewife  differ  from  each  other,  and  may 
not  be  improperly  divided  into  two  claffes ; one  of  which 
may  include  the  hair  of  the  head,  chin,  pubes,  and  axillae ; 
and  the  other,  the  fofter  hairs,  which  are  to  be  obferved 
almoft  every  where  on  the  furface  of  the  body. 
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Their  general  ufe  in'  the  body  docs  not 
feem  to  be  abfolutely  detefiilined,  but  hairs  in 
particular  parts,  as  on  tlie  eye-brows  and  eye- 
lids, are  deftined  for  particular  ufes,  which  will 
be  mentioned  when  thofe  parts  are  defcribcd. 

Of'  the'  cellular''  Membrane  and  Fat. 

The  cellular  ibembrane  is  found  to  inveft 
the  moft  minute  fibres  we  are  able  to  trace  ; 
fo  that,  by  rtiodem  pliyfiologifts,  it  is  very  pro- 
perly confidered  as  the  univerfal  connecting 
medium  of  every  part  of  the  body. 

It  is  compofed  of  an  infinite  number  of  mi- 
nute cells  united  together,  and  communicat- 
ing with  each  other.  The  two  difeafes;  peculiar 
to  tliis  membrane,  are  proofs  of  fuch  a com- 
munication ; for  in  the  emphyfema  all  its  cells 
are  filled  with  air,  and  in  the  anafarca  they 
are  uni verfally  dift ended  with  water.  Befides 
thefc  proofs  of  communication  from  difeafcj 
a familiar  inftance  of  it‘  may  be  obfeir^ed 
amongfl:  butchers,  who  ufually  punfrure  this 
membrane,  and  by  inflating  it  with'  air,  add 
to  the  good  appeai'ance  of  their  meat. 


The 
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The  cells  of  this  xnembrane  ferve  as  refer- 
voirs  to  the  oily  part  of  the  blood  or  -which 
feems  to  be  depqlited  in  them,  either  by  tran- 
fudation  through  the  coats  of  the  ait-eries  that 
ramify  through  thefe  cells,  or  by  particular 
velTels,  continued  from  the  end  of  arteries. 
Thefe  cells  are  not  of  a glandular  ftructure,  as 
Malpighi  and  others  after  him  have  fuppofed. 
The  fat  is  abforbed  and  carried  back  into  the 
fyftem  by  the  lymphatics.  The  great  wafte 
of  it  in  many  difeafes,  particularly  in  the  con- 
fumption,  is  a fufficient  proof  that  fuch  an  ab- 
forption  takes  place. 

The  fulnefs  and  lize  of  the  body,  are  in  a 
great  meafure  proportioned  to  the  quantity 
of  fat  contained  in  the  cells  of  this  membrane. 

In  the  living  body  it  feems  to  be  a fluid  oil, 
which  concretes  after  death.  In  gramini- 
vorous animals,  it  is  found  to  be  of  a firmer 
confiftence  than  in  man. 

The  fat  is  not  confined  to  the  Ikin  alone, 
being  met  with  every  where  in  the  interftices 
of  mufcles,  in  the  omentum,  about  the  kid- 
nles,  at  the  bafis  of  the  heart,  in  the  orbits,  &c. 

The 
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The  chief  ufes  of  the  fat  feem  to  be  to  af- 
ford moifture  to  all  the  parts  with  which  it  is 
connefted  ; to  facilitate  the  adlion  of  the  muf- 
cles  ; and  to  add  to  the  beauty  of  the  body,  by 
making  it  every  where  fmooth  and  equal. 


I '*f 
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CHAP.  III. 

Of  the  Muscles. 

I 

The  mufcles  are  the  organs  of  motion. 

The  parts  that  are  ufually  included  under 
this  name  confift  of  diftincl  portions  of  flefli,  fuf- 
ceptible  of  contraftion  and  relaxation ; the  mo- 
tions of  which  in  a natural  and  healthy*  Hate, 
are  fubjecl  to  the  will,  and  for  this  reafon  they 
are  called  voluntary  mufcles.  But  belides  thefe, 
there  are  other  parts  of  the  body  that  owe  their 
power  of  contraction  to  their  mufcular  fibres ; 
thus  the  heart  is  of  a mufcular  texture,  form- 
ing what  is  called  a hollow  mufcle ; and  the 
urinary  bladder,  fiomach,  inteftines,  &c.  are 
enabled  to  aCt  upon  their  contents,  merely 
becaufe  they  are  provided  with  mufcular  fi- 
bres. Thefe  are  called  involuntary  mufcles,  be- 
caufe their  motions  are  not  dependent  on  the 
will.  The  mufcles  of  refpiration,  being  in 
fome  meafure  influenced  by  the  ■yvill,  are  faid 
to  have  a mixed  motion. 


The 
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The  names  by  which  the  voluntary  muf- 
cles  are  diftinguilhed,  are  founded  on  their  fize, 
figure,  fituation,  ufe,  or  the  arrangement  of 
their  fibres,  or  their  oi'igin  and  infertion.  But 
befides  thefe  particular  diftinctions,  there  are 
certain  general  ones  that  require  to  be  noticed. 
Thus,  if  the  fibres  of  a mufcle  are  placed  pa- 
rallel toteach  otlier  in  a ftraight  direction,  they 
form  what  is  ftiled  a reSlilinear  mufcle ; if  the 
fibres  crafs  and  interfecl  each  other,  they  con- 
ftitute  a eojjipmnd  mufcle  ^ a radiated'  one,  if 
the  fibres  are  difpofed  in  the  manner  of  rays ; 
or  a pemifmn  mufcle,  if,  like  the  plume  of  a 
pen,  they  aa^e  placed  obliquely  with  reipecl  to 
the  tendon. 

Mdscjles  that  act  in  oppofition  to  each  mother, 
are  called  antagoniflee  j thus  every  extenfor  or 
mufcle  has  a flexor  for  its  antagonlft,  and  vice 
verfcu  Mufcles  that  concur  in  the  fame  ac- 
tion -are  ililed  icongeneres. 

The  aaaufcles  being  attached  to  the  bones^ 
the  latter  may  be  eonfidered  as  levers  that 
are  moved  in  <iifferent  diredions  by  the  con- 
traction of  thofe  organs. 
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That  end  of  a mufcle  which  adheres  to  the 
moft  fixed  part  is  ufually  called  the  origin^ 
and  that  which  adheres  to  the  more  moveable 
part  the  infertion  of  the  mufcle. 

In  every  mufcle  we  may  diftinguifil  two 
kinds  of  fibres  ; the  one,  foft,  of  a red  colour, 
fenfible,  and  irritable,  called  flefhy  fibres  ; the 
other  of  a firmer  texture,  of  a white  gliften- 
ing  colour,  infenfible,  without  irritability  or 
the  power  of  contrading,  and  named  tendi- 
nous fibres.  They  are  occafionally  intermixed, 
but  the  flefliy  fibres  generally  prevail  in  the 
belly  or  middle  part  of  a mufcle,  and  the  ten- 
dinous ones  in  the  extremities.  If  thefe  ten- 
dinous fibres  are  formed  into  a round  flender 
chord,  they  form  what  is  called  the  tendon  of 
the  mufcle;  on  the  other  hand,  if  they  are 
fpread  into  a broad  flat  furface,  the  extremity 
of  the  mufcle  is  ftiled  aponeurofis. 

The  tendons  of  many  mufcles,  efpecially 
when  they  are  long  and  expofed  to  pref- 
fure  or  friction  in  the  grooves  formed  for  them 
in  the  bones,  are  furrounded  by  a tendinous 
Iheath  or  fafcia,  in  which  we  fometimes  find 
a fmall  mucous  fac  or  btirfa  mucofa,  which  ob- 
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viates  any  inconvenience  from  friction.  Some- 
times we  find  whole  mufcles,  and  even  feveral 
mufcles  covered  by  a fafcia  of  the  fame  kind, 
that  affords  origin  to  many  of  their  fibres,  dip- 
ping down  between  them,  adhering  to  the 
ridges  of  bones,  and  thus  preventing  them 
from  fwelling  too  much  when  in  action.  The' 
moft  remarkable  inflance  of  fuch  a covering 
is  the  fafcia  lata  of  the  thigh. 

Each  mufcle  is  inclofed  by  a thin  covering 
of  cellular  membrane,  which  has  been  fome- 
times  improperly  confidered  as  peculiar  to  the 
mufcles,  and  defcribed  under  the  name  oi pro- 
pria memhrana  ?nifculofa.  This  cellular  covering 
dips  down  into  the  fubftance  of  the  mufcle, 
connecting  and  furrounding  the  moft  minute 
fibres  we  are  able  to  demonftrate,  and  afford- 
ing a fupport  to  their  veffels  and  nerves. 

Leeuw^^nhoeck  fancied  he  had  difcovered, 
by  means  of  his  microfcope,  the  ultimate  divi- 
ffon  of  a mufcle,  and  that  he  could  point  out 
the  fimple  fibre,  which  appeared  to  him  to  be 
an  hundred  times  lefs  than  a hair  ; but  he  was 
afterwards  convinced  how  much  he  was  mif- 
taken  on  this  fubject,  and  candidly  acknow- 
' leiged. 
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ledged,  that  what  he  had'  taken  for  a flmple 
fibre,  was  in  fact  a bundle  of  fibres. 

It  is  eafy  to  obferve  feveral  of  thefe  fafciculi 
or  bundles,  in  a piece  of  beef,  in  which,  from 
the  coarfenefs  of  its  texture,  they  are  very 
evident. 

I 

Th£  red  colour  which  fo  particularly  dif- 
tlnguiflies  the  mufcular  or  flefliy  parts  of  ani- 
mals, is  owing  to  an  infinite  number  of  blood- 
veflels  that  are  difperfed  through  their  fub- 
Itance.  When  we  macerate  the  fibres  of  a 
mufcle  in  water,  it  becomes  of  a white  colour 
like  all  other  parts  of  the  body  divefted  of  their 
blood.  The  blood-velfels  are  accompanied  by 
nerves,  and  they  are  both  diftributed  in  fuch  ' ' 
abundance  to  thefe  parts,  that  in  endeavouring 
to  trace  the  courfe  of  the  blood-veflels  in  a muf- 
cle, it  would  appear  to  be  formed  altogether 
by  their  ramifications ; and  in  an  attempt  to  fol- 
low the  branches  of  its  neiwes,  they  would  be 
found  to  be  in  equal  proportion. 

If  a mufcle  is  pricked  or  irritated,  it  im- 
mediately contracts.  This  is  called  its  irritable 
principle,  and  this  irritability  is,  to  be  confi- 
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■dered  as  the  chara<5teriftic  of  mufcular  fibres, 
and  may  ferve  to  prove  their  exiflence  in  parts 
that  are  too  minute  to  be  examined  by  the  eye. 
This  power,  which  difpofes  the  mufcles  to 
contract  when  ftimulated,'  independent  of  the 
will,  is  fuppofed  to  be  inherent  in  them,  and 
is  therefore  named  vis  inftta.  This  property  is 
not  to  be  confounded  with  elafiicity,  which 
the  membranes  and  other  parts  of  the  body 
pofifefs  in  a greater  or  lefs  degree  in  common 
with  the  mufcles  ; nor  with  fenfibility,  for  the 
heart,  though  the  moft  irritable,  feems  to  be  the 
leafl;  fenfible  of  any  of  the  mufcular  parts  of 
the  body. 

I 

After  a mufcular  fibre  has  contracted  it 
foon  returns  to  a ftate  of  relaxation,  till  it  is 
excited  afrefli,  and  then  it  contracts  and  re- 
laxes again.  We  may  likewife  produce  fuch  a 
contraction,  by  irritating  the  nerve  leading  to 
a mufcle,  although  the  nerve  itfelf  is  not  af- 
feCted. 

This  principle  is  found  to  be  greater  in  fmall 
than  in  large,  and  in  young  than  in  old  ani- 
mals. 
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In  the  voluntary  mufcles  thefe  effects  of  con- 
traction and  relaxation  of  the  flelhy  fibres  are 
produced  in  obedience  to  the  Vv^ill,  by  what 
may  be  called  the  vis  nervofa^  a property  that 
is  not  to  be  confounded  with  the  vis  infita 
juft  now  fpoken  of.  The  vis  nervofa^  or  ope- 
ration of  the  mind,  if  we  may  fo  call  it,  by 
which  a mufcle  is  brought  into  contraftion, 
is  not  inherent  in  the  mufcle  like  the  vis  in-  ' 
ftta,  neither  is  it  perpetual,  like  this  latter  pro- 
perty. After  long  continued  or  violent  ex- 
ercife,  for  example,  tlie  voluntary  mufcles  be- 
come painful,  and  at  length  incapable  of  fur- 
ther action ; whereas  the  heart  and  other  invo- 
luntary mufcles,  the  liiotioiis  of  which  depend 
folely  on  the  vis  infita,  continue  through  life 
in  a conftant  ftate  of  aftioh,  without  ainy  in- 
convenience, or  wafte  of  this  inherent  prin- 
ciple. 

The  action  of  the  vis  neiwofa  on  the  vo- 
luntary mufcles,  conftitutes  what.is  called  muf- 
cular  motion,  a fubjeft  that  has  given-  rife  to 
a variety  of  hypothefes,  many  of  them  inge- 
nious, but  none  of  them  fatisfa<ftory, 

Borelli  and  fome  others  have  undertaken 
to  explain  the  caufe  of  contraction,  by  fup- 
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pofing  that  every  mufcular  fibre  forms  as  it 
were  a chain  of  very  minute  bladders,-  while 
the  nerves  which  are  diftributed  through  the 
mufcle,  bring  with  them  a fupply  of  animal 
fpirits,  which  at  our  will  fill  thefe  bladders, 
and  by  increafing  their  diameter  in  width, 
Ihorten  them,  and  of  courfe  the  whole  fibre. 

Borelli  fuppofes  thefe  bladders  to  be.  of  a 
rhomboidal  lhape ; Bernouilli  on  the  other 
hand  contends  that  they  are  oval.  Our  coun- 
tryman, Cowper,  fancied  he  had  filled  them 
with  mercury ; the  caufe  of  this  miftake  was 
probably  owing  to  the  mercury’s  infinuating 
itfelf  into  fome  of  the  lymphatic  veflTels  (^). 

r* 

W E know  that  the  mufcular  fibre  is  fiiort- 
ened,  and  that  the  mufcle  itfelf  fwells  when 
in  acftion,  but  how  thefe  phaenomna  are  pro- 
duced, we  are  unable  to  determine.  We  like- 
wife  know  that  the  nerves  are  elfential  to  muf- 

(fl)  Mr.  Elliott,  an  ingenious  phyfiologift,  has  lately  un- 
dertaken to  account  for  the  phssnomena  of  mufcular  mo- 
tion on  principles  very  different  from  thofe  juft  now  men- 
tioned. He  fuppofes  that  a dephlogifticated  ftate  of  the 
blood  is  requifitc  for  mufcul?.r  adlion,  and  that  a commu- 
nication of  phlogifton  to  the  blood  is  a neceffary  effedl  of 
fuchadion. 


cular 
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cular  motion,  for  upon  dividing  or  making  a 
JIgature  round  the  nerve  leading  to  a mufcle, 
the  latter  becomes  incapable  of  motion.  A 
ligature  made  on  the  artery  of  a mufcle  pro- 
duces a limilar  effect,  a proof  this,  that  a 
regular  fupply  of  blood  is  alfo  equally  necef- 
fary  to  mufcular  motion.  The  caufe  of  palfy 
is  ufually  not  to  be  fought  for  in  the  mufcle 
affected,  but  in  the  nerve  leading  to  that  muf- 
cle, or  in  that  part  of  the  brain  or  fpinal-mar- 
row  from  which  the  nerve  derives  its  origin. 

I 

‘ Of  the  particular  Mufdcs, 

It  would  be  inconfiftent  with  the  plan  of 
an  elementary  work  like  this,  to  enter  into  a 
minute  defcription  of  all  the  mufcles.  I fhall 
therefore  content  myfelf  with  affifting  the  me- 
moiy  of  the  fludent  by  the  following  table, 
in  which  he  will  find  the  name,  origin,  infer- 
tion,  and  principal  ufe  of  each  mufcle  defcrib- 
ed  in  few  words,  and  occafionally  its  etymo- 
logy when  it  is  of  Greek  derivation  or  diffi- 
cult to  be  underftood.  Latin  names  that  apply 
to  the  fliape,  direction,  fituation,  origin,  in- 
fertion,  fize,  or  ufe  of  the  feveral  mufcles,  feem 
to  require  no  explanation.  , * 
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as  three  digaftric  mufcles. 

-j-  A little  above  the  pubis  the  tendinous  fibres  of  this  mufcle  fcparate  from  each  other,  fo  as  to  form  an  opening  called  the  ring  of 
the  obliquus  extcrnus,  and  commonly,  though  improperly,  the  ring  of  the  abdominal  mufcles,  there  being  no  fnch  aperture  either 
in  the  tranfverfalis  or  obliquus  internus.  This  ring  in  the  male  fubje^  affords  a paffage  to  the  fpermatic  veflels,  and  in  the  female  to 
the  round  ligament  of  the  uterus.  ferior 
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* This  and  feme  other  mufcles  derive  their  name  of  Jerratus,  from  their  arifing  by  a number  oi 
fcmbling  the  teeth  of  a faw  ^ferra). 
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PERiOR  POS'  of  the  ligamen-  4th  ribs.. 
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the  outer  condyle  the  os  calcis. 
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13.  Extensor  From  the  upper  and  Into  the  convex  fur-  To  extend  the  great  toe. 
p R o p R I u s fore-part  of  the  face  pf  the  bones 

I’  o L L I c i s tibia.  of  the  great  toe. 


Name.  Origiip,  - Jnfertion.  TJfe. 

Muscles  on  the 

foot  . . - , . 1.  Extensor  From  the  upper  and  By  four  tendons,  To  extend  the  toa« 

BREVIS  DiGi-  anterior  part  of  one  of  which 

TORUM  PE*  the  OS  calcis.  joins  the  tendon 
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pOl'licis  pE-  lower  part  of  the  of  the  great  toe.  from  the  other  toes. 
Dis.-  os  c'aleis. 

4.  Abductor 


Name,  Origin.  Infirtion.  VJe, 

Abductor  From  the  outer  tu-  Into  the  outer  fide  To  draw  the  little 
MINIMI  Di-  bercle  of  the  os  of  the  hrft  joint  outwards. 
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Name.  Origin.  Infivtion.  Ufe. 

Transver-  From  the  outer  and  Into  the  inner  os  fe-  To  contrail  the  foot,. 
ALES  PEDIS.  under  part  of  the  famoideum,  and 
anterior  end  of  anterior  end  of 
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CHAP.  IV. 

0/  the  Abdomen^  or  Lower  Belly, 

H E abdomen,  or  lower  belly,  extends 
A from  the  lower  extremity  of  the  fternum, 
or  the  hollow,  ufually  called  the  pit  of  the 
ftomach,  and  more  properly  fcrobiculus  cordis, 
to  the  lower  part  r»f  the  trunk. 

Ir  is  diftinguiflied  into  three  divifions  call- 
ed regions ; of  thefe  the  upper  one,  which  is 
called  the  epigajlric  region,  begins  immediately 
under  the  fternum,  and  extends  to  within  two 
lingers  breadth  of  the  navel,  where  the  middle 
or  umbilical  region  begins,  and  reaches  to  the 
fame  diftance  below  the  navel.  The  third 
which  is  called  the  hypogajlric,  includes  the  reft 
of  the  abdomen,  as  far  as  the  os  pubis. 

Each  of  thefe  regions  is  fubdivided  into 
three  others  5 two  of  which  compofe  the  fides, 
and  the  other  the  middle  part  of  each  region. 


I 
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The  middle  part  of  the  upper  region  is  call- 
ed epigaftrium,  and  its  two  fides  hypochon- 
dria. The  middle  part  of  the  next  region  is 
the  umbilical  region,  properly  fo  called,  and 
its  two  lides  are  the  flanks,  or  iliac  resfions. 
Laftly,  the  middle  part  of  the  lower  regisn. 
retains  the  name  of  hypogaftrium,  and  its 
fldes  are  called  inguina  or  groins.  The  back, 
part  of  the  abdomen  bears  the  name  of  lum- 
bar region. 

These  are  the  diviflons  of  the  lower  belly, 
which  areneceflary  to  be  held  in  remembrance, 
as  they  frequently  occur  in  furgical  and  ana- 
tomical writing.  We  will  now  proceed  to 
examine  the  contents  of  the  abdomen ; and 
after  having  pointed  out  the  names  and  ar- 
rangement of  the  feveral  vifcera  contained  in 
it,  defcribe  each  of  them  feparately.  ' 

After  having  removed  the  Ikin,  adipofe 
membrane,  and  abdominal 'mufcles,  we  dif- 
cover  the  peritonseum  or  membrane  that  ’ en- 
velops all  the  vifcera  of  the  lower  belly.  This 
being  opened,  the-firfl:  part  that  prefents  it- 
felf  is  the  omentum  or  cawl,  ‘floating  on  the 
furface  of  the  inteflines,  which  are  likewife 

O feen 
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feen  every  where  loofe  and  moift,  and  making’ 
a great  number  of  circumvolutions  througli 
the  "whole  cavity  of  the  abdomen.  The  flo- 
inach  is  placed  in  the  epigaftrium,  and  under 
the  ftomach  is  the  pancreas.  The  liver  fills 
the  right  hypochondrium,  and  the  fpleen  is 
lituated  in  the  left.  The  kidneys  are  feen  about 
the  middle  of  the  lumbar  region,  and  the  uri- 
nary bladder  and  parts  of  generation  are  feat- 
cd  in  the  lower  divifion  of  the  belly. 

SECTION  I. 

Of  the  Peritonaum, 

HE  peritonxum  is  a ftrong,  fimple  mem- 


brane, by  which  all  the  vifeera  of  the 
abdomen  are  furrounded,  and  in  fome  meafurc 
fupported.  Many  anatomical  writers,  parti- 
cularly Winllow,  have  deferibed  it  as  being 
compofed  of  two  diftinct  membranous  lami- 
nae; but  their  defeription  feems  to  be  erro- 
neous. What  perhaps  appeared  to  be  a fe- 
cond  lamina,  being  found  to  be  fimply  a cel- 
lular coat,  which  fends  off  productions  to  the 
blood-veffels  pafiing  out  of  the  abdominal  ca- 
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vlty.  The  aorta  and  vena  cava  likewife  de- 
rive a covering  from  the  fame  membrane, 
which  feems  to  be  a part  of  the  cellular  mem- 
brane we  have  already  defcribed. 

The  peritonaeum,  by  its  productions  and 
teduplications,  envelops  the  greateft  part  of 
the  abdominal  vifcera.  It  is  foft,  and  capable 
of  confiderable  extenfiofi ; and  is  kept  fmootli 
and  moill  by  a vapour,  which  is  conftantly 
exhaling  from  its  inner  furface,  and  is  return- 
ed again  into  the  circulation  by  the  abforbents* 

This  moifture  not  only  contributes  to  the 
foftnefs  of  the  peritonseum,  but  prevents  the 
attrition,  and  other  ill  effects  which  would 
otherwife  probably  be  occalioned,  by  the  mo- 
tion of  the  vifcera  upon  each  other. 

When  this  fluid  is  fupplied  m too  great  a 
quantity,  or  the  abforbents  become  incapable 
of  carr)'ing  it  off,  it  aocumulates,  and  confti- 
tutes  an  afcites  or  dropfy  of  the  belly ; and 
when  by  any  means  the  exhalation  is  difconti- 
nued,  the  peritonaeum  thickens,  becomes  dif- 
eafed,  and  the  vifcera  are  fometimes  found  ad- 
hering to  each  other.- 

O 2 Thp 
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The  peritonaeum  is  not  a very  vafcular 
membrane.  In  a found  ftate  it  feems  to  be 
endued  with  little  or  no  feeling,  and  the  nerves 
that  pafs  through  it  appear  to  belong  to  the 
abdominal  mufcles. 


Of  the  Omentum. 

HE  omentum,  epiploon,  or  cawl,  is  a 


double  membrane,  produced  from  the 
peritonaeum.  It  is  interlarded  with  fat,  and 
adheres  to  the  ftomach,  fpleen,  duodenum, 
and  colon,  from  thence  hanging  down  loofe 
and  flo*ating  on  the  furface  of  the  inteftines. 
Its  fize  is  different  in  different  fubje6ts.  In 
fome  it  defcends  as  low  as  the  pelvis,  and 
it  is  commonly  longer  at  the  left-fid e than 
the  right. 

This  part,  the  fituation  of  which  we  have 
jiifl  now  defcribed,  was  the  only  one  known 
to  the  ancients  under  the  name  of  epiploon,  but 
at  prefent  we  diftinguifh  three  omenta,  viz. 
omentum  magnum  eoluo  gajlricwn,  omentum  pai-vum 


SECTION  II. 
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hepatico  gajlricum^  indi  ome7itu?n  colicum.  They 
all  agree  in  being  formed  of  two  very  delicate 
laminae,  feparated  by  a thin  layer  of  cellular 
membrane. 

The  omentum  magnum  colico  gaftricum, 
of  which  we  have  already  fpoken,  derives  its 
arteries  from  the  fplenic  and  hepatic.  Its  veins 
terminate  in  the  vena  portae.  Its  nerves.,  which 
ai'e  very  few,  come  from  the  fplenic  and* 

r 

hepatic  plexus.  ‘ - 

The  omentum  parvum  hepatico  gaflricum, 
abounds  lefs  with  fat  than  the  great  epiploon. 
It  begins  at  the  upper-part  of  the  duodenum, 
extends  along  the  lefler  curvature  of  the  fto- 
mach  as  fax  as  the  oefophagus,  and  terminates, 
about  the  neck  of  the  gall-bladder,  and  be- 
hind the  left  lijjament  of  the  liver,  fo  that  it 
covers  the  lefler  lobe  ; near  the  begiuning  of 
which  we  may  obferve  a fmall  opening,  firfl; 
deferibed  by  Winflow,  through  which  the 
whole  pouch  may  eafily  be  diftended  with 
air  The  velfels  of  the  omentum  paiwum 

. (.v)  This  membranous  bag,  though  exceedingly  thin  and 
tranfparent,  is  found  capable  of  fupporting  mercury, 
thrown  into  it  by  the  fame  channel. 
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are  derived  chiefly  from  the  coronary  flomachic 
arteries  and  veins. 

The  omentum  colicum  begins  at  the  fore- 
part of  the  coecum  and  right-fide  of  the  co- 
lon. it  appears  as  a hollow,  conical  appen- 
dage to  thefe  inteftines,  and  ufually  terminates 
at  the  back  of  the  omentum  magnum.  It 
feems  to  be  nothing  more  than  a membranous 
coat  of  the  coecum  and  colon,  affuming  a co- 
nical fhape  when  diftended  with  air. 

The  ufes  of  the  omentum  are  not  yet  fa- 
tisfaftorily  determined.  Perhaps  by  its  foft- 
nefs  and  loofenefs  it  may  ferve  to  prevent  thofe 
adhefions  of  the  abdominal  vifeera,  which 
have  been  found  to  take  place  when  the  fat 
of  the  omentum  has  been  much  wafted.  Some 
authors  have  fuppofed,  that  it  affifts  in  the 
preparation  of  bile;  but  this  idea  is  founded 
merely  on  conjedture. 
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SECTION  III. 

Of  the  Stomach. 

H E ftomach  is  a membranous  and  muf- 


ciilar  bag,  in  fhape  not  unlike  a bagpipe, 
lying  acrols  the  upper-part  of  the  abdomen, 
and  inclinins:  rather  more  to  the  left  than  the 
right-hde.  ■ - . 

It  has  two  orifices,  one  of  which  receives 
the  end  of  the  cefophagus,  and  is  called  the 
card'ia,  and  fometimes  the  left  and  upper  ori- 
fice of  the  ftomach;  though  its  fituationis  not 
much  higher  than  the  other,  which  is  filled  the 
right  and  inferior  orifice,  and  more  commonly 
the  pyknis ; both  thefe  openings  are  more 
elevated  than  the  body  of  the  fiomach. 

The  aliment  pafles  down  the  cefophagus 
into  the  ftomach  through  the  cardia,  and  after 
having  undergone  the  neceflary  digeftion, 
pafles  out  at  the  pylorus  where  the  inteftinal 
canal  comm^ences. 

The  ftomach  is  compofed  of  four  tunics  or 
^oats,  which  arc  fo  intimately  connefted  toge- 
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thcr,  that  it  requires  no  little  dexterity  in  the 
anatomift  to  demoiiftrate  them.  The  exterior 
one  is  membranous,  being  derived  from  the 
peritonaeum. — The  fecond  is  a mufcular  tunic, 
compofed  of  flefliy  fibres  which  are  in  the 
greatefl;  number  about  the  two  orifices. — The 
third  is  called  the  nervous  coat,  and  within 
this  is  the  villous,  or  velvet-like  coat  which 
compofes  the  infide  of  the  ftomach. 

The  two  lafi;  coats  being  more  extenfive 
than  the  two  firft,  form  the  folds,  which  are 
obferved  every  where  in  the  cavity  of  this 
vifeus,  and  more  particularly  about  the  pylo- 
rus ; where  they  feem  to  impede  the  too  hafty 
exclufion  of  the  aliment,  making  a confider- 
able  plait,  called  valvula  pylori. 

The  inner  coat  is  conftantly  moiftened  by 
a mucus,  which  approaches  to  the  nature  of 
thefaliva,  and  is  called  the  gaftric  juice  j this 
liquor  is  fuppofed  to  be  fecreted  by  certain 
minute  glands  (jy)  feated  in  the  nervous  tunic, 

(j)  Heifter  fpeaklng  of  thefe  glands  very  properly  fays, 
“ in porcis  facile,  in  hotnine  raro  obfervantur;”  for  although, 
many  anatomical  writers  have  deferibed  their  appearance 
and  figure,  yet  they  do  not  feem  to  have  been  hitherto  fa.-, 
tbfaitorily  demonftrated  in  the  human  ftomach. 

^ ' whofe 
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whofe  excretory  duds  open  on  the  furface  of 
the  villous  coat. 

The  arteries  of  the  ftomach  called  the  gaf- 
' trie  arteries,  are  principally  derived  fronj  the 
casliac  j fome  of  its  veins  ^pafs  to  the  fple- 
nic,  and  others  to  the  vena  portae  ; and  its. 
nerves  are  chiefly  from  the  eightli  pair  or  par 
va  2:11m. 

The  account  given  of  the  tunics  of  theflio- 
mach,  may  be  applied  to  the  whole  alimentary 
canal,  for  both  the  oefophagus  and  inteftines 
are  like  this  vifeus,  compofed  of  four  coats. 

Before  we  deferibe  the  courfe  of  the  ali- 
ment and  the  ufes  of  the  ftomach,  it  will  be 
neceflary  to  fpeak  of  other  parts  which  affift 
in  the  procefs  of  digeftion. 

SECTION  IV. 

Of  the  Oefophagus. 

TH  E oefophagus  or  gullet,  is  a membra-" 
nous  and  mufcular  canal,  extending  from 
the  bottom  of  the  mouth  to  the  upper  orifice 

of 
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of  the  ftomach — Its  upper  part  where  the  ali- 
ment is  received,  is  fliaped  fomewhat  like  a 
funnel,  and  is  called  the  pharynx. 

From  hence  it  runs  down  clofe  to  the  bo- 
dies of  the  vertebrae  as  far  as  the  diaphragm, 
in  which  there  is  an  opening  through  which  it 
paffes,  and  then  terminates  in  the  ftomach 
about  the  eleventh  or  twelfth  vertebra  of  the 
back. 

' The  oefophagus  is  plentifully  fupplied  with 
arteries  from  the  external  carotid,  bronchial, 
and  fuperior  intercoftal  arteries ; its  veins  empty 
themfelves  into  the  vena  azygos,  internal  ju- 
gular, and  mammary  veins,  &c. 

Its  nerves  are  derived  chiefly  from  the  ‘ 
eighth  pair. 

We  likewife  meet  with  a mucus  in  the  oefo- 
phagus, which  eveiy  where  lubricates  its  in- 
ner furface,  and  tends  to  aflift  in  deglutition. — 
This  mucus  feems  to  be  fecreted  by  very  mi- 
nute glands,  like  the  mucus  in  other  parts 
of  the  alimentary  canal. 


SECTION 


I 


[ -2°3  ]■ 


SECTION  V, 


Of  the  Intefines. 


H E inteftines  form  a canal,  which  is  ufu- 


ally  fix  times  longer  than  the  body  to^ 
which  it  belongs.  This  canal  extends  from 
the  pylorus,  or  inferior  orifice  of  the  ftomach 
to  the  anus. 

It  will  be  eafily  underftood,  that  a part  of 
fuch  great  length,  muft  neceflarily  make  many 
circumvolutions,  to  be  confined  with  fo  many 
othervifcera  within  thecavityof  the  lower  belly. 

Althgugh  the  inteftines  are  in  fact,  as  we 
have  obfefved,  only  one  long  and  extenfivc 
canal,  yet  different  parts  have  been  diftinguifh-^ 
cd  by  different  names. 

The  inteftines  are  firft  diftinguilhed  into 
two  parts,  one  of  which  begins  at  the  fto- 
mach,' and  is  called  the  thin  or  fmall  in- 
teftines, from  the  fmall  fize  of  the  canal, 
when  compared  with  the  other  part,  which 
js  called  the  large  inteftines,  and  includes 
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the  lower  portion  of  the  canal  down  to_  the 
anus.  • . . 

Each  of  thefe  parts  has  its  fubdivifions. — ■ 
The  fmall  inteftines  being  diftinguifhed  into 
duodenum,  jejunum  and  ilerum,  and  the  larger 
portion  into  coscum,  colon  and  rectum. 

The  fmall  inteftines  fill  the  middle  and  fore- 
parts of  the  belly,  while  the  large  inteftines 
fill  the  fides  and  both  the  upper  and  lower 
parts  of  the  cavity. 

The  duodenum^  which  is  the  firft  of  the 
finall  inteftines,  is  fo  called,  becaufe  it  is  about 
twelve  inches,  long. — It  begins,  at  the  pylorus 
and  terminates  in  the  jejunum,  which  is  a part 
of  the  canal  obferved  to  be  ufually  more  empty 
than  the  other  inteftines. — This  appearance 
gives  it  its  name,  and  ILkewife  feiwes  to  point 
out  where  it  begins. 

The  next  divifion  is  the  ileum,  which  of  it- 
. felf  exceeds  the  united  length  of  the  duodenum 
and  jejunum,  and  has  received  its  name  from 
its  numerous  circumvolutions.  The  large- 

circum- 
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circumvolution  of  the  ileum,  covers  the  firfl 
of  the  large  inteftines  called  the  ccecimi  (z), 
which  feems  properly  to  belong  to  the  colon, 
being  a kind  of  pouch  of  about  four  fingers  in 
width,  and  nearly  of  the  fame  length,  having 
exteriorly  a little  appendix,  called  appendix 
cceci. 

The  coecnm  is  placed  in  the  cavity  of  the 
os  ilium  on  the  right-fide,  and  terminates  in 
the  colon^  which  is  the  largeft  of  all  the  in- 
teftines. 

This  inteftine  afeends  by  the  right  kidney 
to  which  it  is  attached,  paftes  under  the  hollow 
part  of  the  liver,  and  the  bottom  of  the  fto- 
mach  to  the  fpleen,  to  which  it  is  likewife  fe- 
cured,  as  it  is  alfo  to  the  left  kidney ; and  from 
thence  pafles  down  towards  the  os  facrum, 
where,  from  its  ftraight  courfe,  the  canal  be- 
gins to  take  the  name  of  redluni. 

(z)  Anatomllls  have  differed  with  refpeft  to  this  divi- 
fion  of  the  inteftines. — The  method  here  followed _is  now 
generally  adopted  j but  there  are  authors  who  allow  the 
name  of  caecum  only  to  the  little  appendix,  which  has 
likewife  been  called  the  vermiform  appendix,  from  its  re- 
femblancc  to  a worm  in  lize  and  length. 
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There  are  three  ligamentous  bands  extend- 
ing through  the  whole  length  of  the  colon, 
which  by  being  fliorter  than  its  two  inner 
coats,  ferve  to  increafe  the  plaits  on  the  inner 
furface  of  this  gut. 

The  aniis^  which  terminates  the  inteftinum 
re6lum,  is  furnifiied  with  three  mufcles  ; one 
of  thefe  is  compofed  of  circular  fibres,  and 
from  its  ufe  in  fliutting  the  pafiage  of  the  anus, 
is  called  fphinder  ani. 

The  other  two  are  the  levatores  ani^  fo  call- 
ed, becaufe  they  elevate  the  anus  after  dejec- 
tion. When  thefe  by  palfy  or  any  other  dif- 
eafe  lofe  the^  power  of  contrafting,  the  anus 
prolapfes ; and  when  the  fphincler  is  afiected 
by  fimilar  caufes,  the  feces  are  voided  invo- 
luntarily. 

It  has  been  already  obferved,  that  the  intef- 
tinal  canal  is  compofed  of  four  tunics  ; but  it 
remains  to  be  remarked,  that  here  as  in  the 
ftomach,  the  two  inner  tunics  being  more  ex- 
tenfive  than  the  other  two,  form  the  plaits 
which  are  to  be  feen  in  the  inner  furface  af 
the  inteftines,  and  are  called  valvula  connhenles. 

Some 
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Some  authors  have  coniidered  thefe  plaits  as 
tending  to  retard  the  motion  of  the  faeces,  in 
order  to  afford  more  time  for  the  feparation 
of  the  chyle  ; but  there  are  others  who  attri- 
bute to  them  a different  ufe : they  contend, 
that  thefe  valves  by  being  naturally  inclined 
downwards,  cannot  impede  the  defcent  of  the 
feces,  but  that  they  are  intended  to  prevent 
their  return  upwards. 

/ 

They  are  probably  deftined  for  both  thefe 
ufes ; for  although  thefe  folds  incline  to  their 
lower  fide,  yet  the  inequalities  they  occafion  in 
the  canal  are  fufEcient  to  retard  in  fome  mca- 
fure  the  progreflive  motion  of  the  feces,  and 
to  afford  a greater  furface  for  the  abforption 
of  chyle,  and  their  natural  pofition  feems  to 
oppofe  itfelf  to  the  return  of  the  aliment. 

Besides  thefe  vahula  convenientes,  there  is 
one  more  confiderable  than  the  reft,  called  the 
valve  of  the  colon ; which  is  found  at  that  part 
of  the  canal,  where  the  inteflinum  ileum  is 
joined  to  the  colon.  This  valve  permits  the 
alimentary  pulp  to  pafs  downwards,  but  ferves 
to  prevent  its  return  upwards  j and  it  is  by 
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this  valve,  that  glyfters  are  prevented  from 
palling  into  the  fmall  inteftines  (a). 

Or  the  little  vermiform  appendix  of  the  cce- 
cum,  it  will  be  fufficient  to  fay  mat  its  ufes 
have  never  yet  been  afcertained. — In  birds  we 
meet  with  two  of  thefe  appendices. 

The  inteftines  are  lubricated  by  a conftant 
fupply  of  mucus,  which  is  probably  fecreted 
by  very  minute  follicles  {b).  This  mucus  pro- 
motes the  defcent  of  the  alimentary  pulp,  and 

(a)  This  is  not  invariably  the  cafe,  for  the  contents  of 
a glyfter  have  been  found  not  only  to  reach  the  fmall 
inteftines,  but  to  be  voided  at  the  mouth.  Such  inftanccs 
however  are  not  common. 

(b)  Some  writers  have  diftinguilhed  thefe  glands  into 
miliary,  lenticular,  &c. — Brunner  and  Peyer  were  the  lirft 
anatomifts  who  defcribed  the  glands  of  the  inteftines,  and 
their  defcriptions  were  chiefly  taken  from  animals,  thefe 
^glandular  appearances  not  feeming  to  have  been  hitherto 
fatisfadlorily  pointed  out  in  the  human  fubjeft. — It  is  now 
pretty,  generally  believed,  that  the  mucus  which  every 
where  lubricates  the  alimentary  canal,  is  exhaled  from 
'the  minute  ends  of  arteries ; and  that  thefe  extremities 
iirft  open  into  a hollow  velicle,  from  whence  the  depofited 
juice  of  feveral  branches  flows  out  through  one  common 
orifleei 
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In  fome  meafure  defends  the  inner  furface  of 
the  inteflines,  from  the  irritation  to  which  it 
would,  perhaps,  otherwife  be  continually  ex- 
pofed  from  the  aliment,  and  which,  when  in  a 
certain  degree,  excites  a painful  diforder  call- 
ed colic^  a name  given  to  the  difeafe,  becaufe 
its  molt  ufual  feat  is  in  the  inteftinum  colon. 

I 

The  inteftines  are  likewife  frequently  dlf- 
tended  with  air,  and  this  diftenhon  fometimes 
occafions  paiUj  and  conftitutes  the  flatulent 
colic. 

Th  e arteries  of  the  inteftines  are  continua- 
tions of  the  mefenteric  arteries,  which  are  de- 
rived in  two  conflderable  branches  from  the 
aorta. — The  redundant  blood  is  carried  back 
into  the  vei^a  portarum. 

1 N the  re£lum  the  veins  are  called  hemor- 
rhoidal, and  are  there  diftinguilhed  into  inter- 
nal and  external : the  firft  are  branches  of  the 
inferior  mefenteric  vein,  but  the  latter  pafs 
into  other  veins.  Sometimes  thefe  veins  are  - 
diftended  with  blood  from  obftrucUons,  from 
weaknefs  of  their  coats,  or  from  other  caufes, 
and  what  we  call  the  hjeraorrhoids  takes  place. 
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In  this  dlfeafe  they  are  fometlmes  ruptured, 
and  the  difcharge  of  blood  which  confequently 
follows,  has  probably  occafioned  them  to  be 
called  hcsmorrhoidal  veins. 

The  nerves  of  the  inteftines  are  derived  from 
the  eighth  pair. 

SECTION  VI. 

Of  the  Mefentery. 

TH  E name  of  the  mefentery  implies  its 
fituation  amidft  the  inteftines.  It  is  in 
fa<ft  a part  of  the  peritonseum,  being  a redu- 
plication (c)  of  that  membrane  from  each  fide 

(c)  He  who  only  reads  of  the  reduplication  of  mem- 
branes, will  perhaps  not  eafily  underhand  how  the  peri- 
tonaeum and  pleura  are  reflefted  over  the  vifcera  in  their- 
feveral  cavities  ; for  one  of  thefe  ferves  the  fame  purpofes 
in  the  thorax,  that  the  other  does  in  the  abdomen. — This 
dl/pofition,  for  the  difcovery  of  which  we  are  indebted  to 
modern  anatomihs,  conftitutes  a curious  partof  anatomical 
knowledge  : but  the  ftudent,  unaided  by  experience,  and 
afllfted  only  by  what  the  limits  of  this  work  would  permit 
us  to  fay  on  the  occafion,  would  probably  imbibe  only 
confufed  ideas 'of  the  matter  ; and  it  will  perfedly  anfwer 
the  prefent  purpofe,  if  he  confiders  the  rnefentery  as  a 
membrane  attached  by  one  of  its  fides  to  the  lumbar  ver- 
tebrae, and  by  tlte  other  to  the  inteftines. 
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of  the  lumbar  vertebrae  to  which  it  is  firmly 
attached,  fo  that  it  is  formed  of  two  laminae, 
connected  to  each  other  by  cellular  membran'e. 


The  inteftines  in  their  different  circumvo- 
lutions form  a great  number  of  arches,  and 
the  mefentery  accompanies  them  through  all 
thefe  turns  j but  by  being  attached  only  to  the 
hollow  part  of  each  arch,  it  is  found  to  have 
only  a third  of  the  extent  of  the  inteftines. 


That  part  of  this  membrane  which  accom- 
panies the  fmall  inteftines  is  the  mefentery^  fro- 
ferly  fo  called ; but  thofe  parts  of  it  which  are 
' attached  to  the  colon  and  re6lum  are  diftinguifh- 
ed  by  the  names  of  mefo-colon  and  mefo-re6lum. 

\ 

There  are  many  conglobate  glands  difperf- 
cd  through. this  double  membrane,  through 
which  the  lafteals  and  lymphatics  pafs  in  their 
way  to  the  thoracic  du6l. — The  blood-veffels 
of  the  mefentery  were  deferibed  in  fpeaking 
of  the  inteftines. 


This  membrane',  by  its  attachment  to  the 
vertebrae,  ferves  to  keep  the  inteftines  in  their 
natural  fituation. — The  idea  ufually  formed  of 
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tlie  colic  called  miferere,  is  perfe£lly  erroneous  ; 
it  being  impollible  that  the  inteftines  can  be 
twdfted,  as  many  fuppofe  they  are,  in  that 
difeafe,  their  attachment  to  the  mefentery  effec- 
tually preventing  fuch  an  accident — but  a dif- 
arrangement  fometimes  takes  place  in  the  in- 
teflinal  canal  itfelf,  which  is  productive  of  dif- 
agreeable  and  fometimes  fatal  confequences. — 
This  is  ,by  an  introfufpection  of  the  inteftine, 
an  idea  of  which  may  be  eafily  formed,  by 
taking  the  finger  of  a glove,  and  involving  one 
part  of  it  within  the  other. 

) 

If  inflammation  takes  place,  the  ftricture  in 
this  cafe  is  increafed,  and  the  periftaltic  motion, 
of  the  inteftines  (by  which  is  meant  the  pro- 
.grefllve  motion  of  the  faeces  downwards)  is 
inverted,  and  what  is  called  the  iliac  paflion 
takes  place.  The  fame  effects  may  be  occa- 
fioned  by  a defcent  of  the  inteftine,  or  of  the 
omentum  either  with  it  or  by  itfelf,  and  thus 
conftitu  ting  what  is  called,  an  hernia  or  rupture, 
a term  by  which  in  general  is  meant  the  fall- 
ing down  or  protrufion  of  any  part  of  the  in- 
teftine, or  omentum,  which  ought  naturally 
to  be  contained  within  the  cavity  of  the  belly. 
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To  convey  an  idea  of  the  manrier  in  which 
fuch  a defcent  takes  place,  it  will  be  necelTary 
to  obferve,  that  the  lower  edge  of  the  tendon 
of  the  JHitfcidus  ohliquus  externus,  is  llretched 
from  the  fore-part  of  the  os  ilium  or  haunch- 
bone  of  the  os  pubis,  and  conftitutes  what  is 
C3X\.tdPoupards,  OT Fallopius’ 5 ligament^  forming 
an  opening,  through  which  pafs  the  great 
crural  artery  and  vein. — Near  the  os  pubis  the 
fame  tendinous  fibres  are  feparated  from  each 
other,  and  form  an  opening  on  each  fide,  called 
the  abdominal  ring,  through  which  the  fper- 
matic  vefiels  pafs  in  men,  and  the  llgamenta 
uteri  in  women. — In  confequence  of  violent 
efforts,  or  perhaps  of  natural  caufes,  the  intef- 
tines  are  found  fometimes  to  pafs-through  thefe 
openings ; but  the  peritonaeum  which  inclofes 
them  when  in  their  natural  cavity,  ftill  conti- 
nues to  furround  them  even  in  their  defcent. 
This  membrane  does  not  become  torn  or  lace- 
rated by  the  violence,  as  might  be  eafily  ima- 
gined; but  its  dilatability  enables  it  to  pafs  out 
with  the  vifeus,  which  it  inclofes  as  it  were 
in  a bag,  and  thus  forms  what  is  called  the 
fjernial  fac* 
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If  the  hernia  be  under  Poupart’s  ligament,  it 
is  called  femoral ; if  in  the  groin  Inguinal ; {d) 
and  fcrotal  if  in  the  fcrotum. — Different  names 
are  likewife  given  to  the  hernia  as  the  contents 
of  the  fac  differ,  whether  of  omentum  only  or 
inteftine,  or  both — but  thefe  definitions  more 
properly  belong  to  the  province  of  furgery. 

SECTION  VII, 

Of  the  Pancreas. 

TH  E pancreas  is  a conglomerate  gland, 
placed  behind  the  bottom  of  the  fto- 
mach,  towards  the  firft  vertebra  of  the  loins  ; 
fhaped  like  a dog’s  tongue,  with  its  point 
ffretched  out  towards  the  fpleen,  and  its  other 
end  extending  towards  the  duodenum.  It  is 
about  eight  ffngers  breadth  in  length,  two  or 
three  in  width,  and  one  in  thicknefs. 

Tuisvifcus,  which  is  of  a yellowifli  colour, 
fomewhat  inclined  to  red,  is  covered  with  a 

{d)  The  hernia  congenita  will  be  confidered  with  the 
male  organs  of  generation,  with  which  it  is  intimately 
<onned:ed. 
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membrane  which  it  derives  from  the  perito- 
naeum. Its  arteries,  which  are  rather  nume- 
rous than  large,  are  derived  chiefly  from  the 
fplenic  and  hepatic,  and  its  veins  pafs  into  the 
veins  of  the  fame  name. — Its  nerves  are  deriv- 
ed from  the  intercoftal. 

The  many  little  glands  of  which  it  has  been 
obfcrved  the  pancreas  is  compofed,  all  ferve 
to  fecrete  a liquor  called  the  pancreatic  juice, 
which  in  its  colour,  confiftence,  and  other 
properties,  does  not  feem  to  differ  from  the 
faliva.  Each  of  thefe  glands  fends  out  a little 
excretory  du^I,  which  uniting  with  others, 
help  to  form,  larger  ducts,  and  all  thefe  at  laft, 
terminate  in  one  common  excretory  dudt, 
(firfl;  difeovered  by  Virtfungus  in  1642,)  which 
run^  through  the  middle  of  the  gland,  and  is 
now  ufually  called  dufiiis  pancreaticus  Yirtfwigi, 
This  canal  opens  into  the  inteftinum  duode- 
num, fometimes  by  the  fame  orifice  with  the  , 
biliary  duct,  and  fometimes  by  a diltincl  open- 
ing— the  liquor  it  difeharges  being  of  a mild 
and  infipid  nature,  ferves  to  dilute  the  ali- 
mentary pulp,  and  to  incorporate  it  more  eafi- 
ly  with  the  bile. . 
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SECTION  VIII, 

Of  the  Liver. 

The  liver  is  avifcus  of  conliderable  lizc, 
and  oEa  reddifli  colour ; convex  fuperi- 
prly  and  anteriorly  where  it  is  placed  under  the  • 
ribs  and  diaphragm,  and  of  an  unequal  furface 
pofteriorly.  It  is  chiefly  fituated  in  the  right 
hypochondrium,  and  under  the  falfe  ribs  ; but 
it  likewife  extends  into  the  epigaflric  region, 
where  it  borders  upon  the  ftomach.  It  is  co- 
vered by  a produflipn  of  the  peritonaeum, 
which  ferves  to  attach  it  by  three  of  its  redu- 
plications to  the  falfe  ribs. — Thefe  reduplicar 
tions  are  called  ligaments^  though  very  different 
in  their  texture  from  what  are  called  by  the 
fame  name  in  other  parts  of  the  body.  The 
•pmbilical  cord  too,  which  in  the  foetus  is  per- 
vious, gradually  becomes  a fimple  ligament 
after  birth,  and  by  palling  to  the  liver,  ferves; 
likewife  to  fecure  it  in  its  lituation. 

At  the  pofterior  part  of  this  organ  w^here  the 
umbilical  velfels  enter,  it  is  found  divided  into 
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two  lobes — of  thefe  the  largeft  is  placed  in  the 
right  hypocondrium ; the  other,  which  covers 
part  of  the  ftomach,  is  called  the  little  lobe. 
All  the  velTels  which  go  to  the  liver  pafs  in  at 
the  fiffure  we  have  mentioned,  and  the  pror 
duction  of  the  peritonaeum,  which  invefts  the 
liver,  accompanies  them  in  their  palTage,  and 
furrounds  them  like  a glove. — The  credit  of 
this  difcoveiy  is  due  to  an  Englidi  anatomift,  in 
honour  of  whom  this  membranous  production 
is  now  univerfally  known  by  the  name  of 
GliJfon'’s  capfula,  v 

The  liver  was  confidered  by  the  ancients,  as 
an  organ  deftined  to  prepare  and  perfeCt  the 
blood ; but  later  difcoveries  have  proved  that 
this  opinion  was  wrong,  and  that  the  liver  is 
a glandular  fubftance  formed  for  the  fecretion 
of  the  bile. 

The  blood  is  conveyed  to  the  liver  by  the 
hepatic  artery  and  the  vena  portas.  This  is  con- 
trary to  the  mode  of  circulation  in  other  parts, 
where  veins  only  ferve  to  cany  off  the  redun- 
dant blood  ; but  in  this  vifcus  the  hepatic  arte*? 
ry,  which  is  derived  from  the  casliac,  is  whol- 
jy  deftined  for  its  nourilhment  5 and  the  vena 

portae. 
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porta,  which  is  formed  by  the  union  of  the 
veins  from  all  the  principal  abdominal  vifeera, 
only  furniflies  the  blood  from  which  the  bile 
is  to  be  feparated:  fo  that  thefe  two  feries  of 
veffels  ferve  veiy  diftin6l  pnrpofes.  The  vena 
portae,  as  it  is  ramified  through  the  liver,  per- 
forms the  office  both  of  an  artery  and  a vein  ; 
for  it  not  only  carries  blood  to  the  liver,  but 
after  having  depofited  the  bile,  brings  back  not 
only  its  own  redundant  blood,  but  likevdfe  that 
of  the  hepatic  artery  into  the  vena  cava. 

The  nerves  of  the  liver  are  branches  of  the 
intercoftal  and  par  vagum. — The  bile,  after  be- 
ing feparated  from  the  mafs  of  blood,  in  a man- 
tier  of  which  mention  will  be  made  in  ano- 
ther place,  is  conveyed  out  of  this  organ  by 
Very  minute  excretory  du6ls,  called  fori  bilia- 
rii ; thefe  uniting  together  like  the  excretory 
dudis  in  the  pancreas,  gradually  form  larger  . 
ones,  which  at  length  terminate  in  a confider- 
able  channel  called  dudus  hefatkus. 


{SECTION 
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SECTION  IX. 

Of  the  Gall-hladder. 

I 

TH  E gall-badder  is  a little  membranous  - 
. bag,  fhaped  like  a pear,  and  attached  to 
the  pofterior  and  almoft  inferior  part  of  the 
ffreat  lobe  of  the  liver. 

O 


It  has  two  tunics ; of  which  the  exterior 
one  is  a production  of  the  peritonceum. — The 
interior,  or  vUlous  coat,  is  fupplied  with  a mucus 
that  defends  it  from  the  acrimony  of  the  bile. 
Thefe  two  coverings  are  intimately  connected 
by  means  of  cellular  membrane,  which  from 
its  firm,  gliftening  appearance,  has  generally 
been  fpoken  of  as  a mufcular  tunic. 

Tue  gall-bladder  is  fupplied  with  blood- 
velfels  from  the  hepatic  arteries ; thefe  branches 
are  called  the  cyjllc  arteries^  and  the  cyJHc  veins 
carry  back  the  blood. 

Its  nerves  are  derived  from  the  fame  origin 
as  thofe  of  the  liver. 
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The  neck  of' the  gall-bladder  is  continued 
in  the  form  of  a canal  called  duBus  cyJHcus, 
which  foon  unites  with  the  duchis  hepaiicus  we 
defcribcd  as  the  excretory  duct  of  the  liver, 
and  forming  one  common  canal,  takes  the 
name  of  dudus  choledochus  communis^  through 
which  both  the  cyftic  and  hepatic  bile  are  dif- 
charged  into  the  duodenum ; this  canal  opens 
into  the  intelline  in  an  oblique  direction,  firft 
palling  through  the  exterior  tunic,  and  then 
piercing  the  other  coats  after  running  between 
each  of  them  a very  little  way. — This  oeconomy 
ferves  two  ufeful  purpofes — to  promote  the 
difcharge  of  bile  and  to  prevent  its  return. 

Of  the  Bile. 

The  bile  may  be  defined  to  be  a natural  li- 
quid foap  fomewhat  unctuous  and  bitter,  and 
of  a yellowifh  colour,  which  eafily  mixes  with 
water,  oil,  and  vinous  fpirits,  and  is  capable  of 
dilTolving  refinous  fubftances.  From  fome  late 
experiments  made  by  M.  Cadet  it  appears 
to  be  formed  of  an  animal  oil,  combined  with’ 
the  alkaline  bafe  of  fea-falt,  a fait  of  the  na- 

• Mem.  de  TAcad.  dcs  Sciences,  1767. 
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tiire  of  milk,  and  a calcareous  earth  which  is 
nightly  ferruginous. 

I 

Its  definition  feems  fufficiently  to  point  out 
the  ufes  for  which  it  is  intended  (<?). — It  blends 
the  alimentary  mafs,  by  dividing  and  attenuat- 
ing it ; corrects  the  too  great  difpofition  to 
acefcency,  which  the  aliment  acquires  in  the 
ftomach ; and  finally  by  its  acrimony,  tends  to 
excite  the  periftaltic  motion  of  the  inteftines. 

After  what  has  been  fald,  it  will  be  con- 
ceived that  there  are  two  forts  of  bile,  one  of 
which  is  derived  immediately  from  the  liver 
through  the  hepatic  duel,  and  the  other  from 
the  gall-bladder — thefe  two  biles,  however, 
do  not  eflentially  differ  from  each  other.  The 
hepatic  bile  indeed  is  milder,  and  more  liquid 
than  the  cyftic,  which  is.  conftantly  thicker 
and  yellower,  and  by  being  bitterer,  feems  to 
poffefs  greater  aclivity  than  the  other. 

Every  body  knows  the  fource  of  the 
tic  bile,  that  it  is  fecreted  from  the  mafs  of 

(tf)  The  ancients,  who  were  not  acquainted  with  the 
real  ufe  of  the  liver,  conlidered  the  bile  as  an  excremen- 
titious  and  ufelefs  fluid. 
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blood  by  tlie  liver : but  the  origin  of  the  cyjllc 
i/Zt’,  has  occafioned  no  little  controverfyamongft  , 
anatomical  writers.  There  are  fome  who  con- 
tend, that  it  is  feparated  in  the  fubftance  of  the 
liver,  from  whence  it  pafles  into  the  gall-blad- 
der through  particular  veffels.  In  deer,  and 
in  fome  other  quadrupeds,  as  well  as  in  feveral 
birds  and  fiflies,  there  is  an  evident  commu- 
nication by  means  of  particular  velTels,  be- 
tween the  liver  and  the  gall-bladder. — Bian- 
chi,  Wiriflow,  and  others,'  have  afferted  the  ex- 
iftence  of  fuch  veffels  in  the  human  fubject, 
and  named  theiti  hepaticyJHc  duds,  but  it  is  cer- 
tain that  no  fuch  du<ffs  exift.i— In  obftruclions 
of  the  cyftic  duct,  the  gall-bladder  has  been 
found  fhrivelled  and  empty  ; fo  that  we  may 
conlider  the  gall-bladder,  as  a refervoir  of  he- 
patic bile ; the  difference  in  the  colour,  con- 
fiftence,  and  taffe  of  the  bile,  being  merely  the 
confequence  of  ftagnation  and  abforption. — 
When  the  ftomach  is  diftended  with  aliment, 
this  refervoir  undergoes  a certain  degree  of 
comprelfion, ' and  the  bile  paffes  out  into  the 
inteftinal  canal ; and  in  the  efforts  tovomit,  the 
gall-bladder  fecms  to  be  conftantly  affected,  and 
at  fuch  times  difcharges  itfelf  of  its  contents. 
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Sometimes  the  bile  concretes  in  the  gall- 
bladder, fo  as  to  form  what  are  called  gall^ 
Jlones  (^);  and  when  thefe  concretions  pafs 
into  the  cyllic  du6i:,  they  fometimes  occafion 
exquifite  pain,  by  diftending  the  canal  in  their 
way  to  the  duodenum ; and  by  lodging  in  the 
ductus  choledochus  communis,  and  obftrucl- 
ing  the  courfe  of  the  bile,  this  fluid  will  be 
abforbed,  and  by  being  carried  back  into  the 
circulation,  occaflon  a temporary  jaundice. 


SECTION  X. 

Of  the  spleen, 

TH  E fpleen  isafoft  and  fpongy  vifeus,  of  a 
bluifli  colour,  and  about  five  or  fix  fingers 
breadth  in  length,  and  three  in  width,  fituat- 

(f)  Thefe  concretions  fometimes  remain  in  the  gall- 
bladder without  cauling  any  uneafinefs.  Dr.  Heberden  re- 
lates, that  a gall-ftone  weighing  two  drachms  was  found 
in  the  gall-bladder  of  the  late  Lord  Bath,  though  he  had 
never  complained  of  the  jaundice,  nor  of  any  diforder 
which  he  could  attribute  to  that  caufe. — Med.  Tran/. 
Vol.  II. 
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cd  in  the  left  hypochondriunij  between  the 
ftomach  and  the  falfe  ribs.  That  fide  of  it 
which  is  placed  on  the  fide  of  the  ribs  is  con- 
vex, and  the  other,  which  is  turned  towards 
the  ftomach  is  concave. 

The  fplenic  artery,  which  is  a branch  from 
the  C3sliac,  fupplies  this  vifcus  with  blood,  and 
a vein  of  the  fame  name  carries  it  back  into 
the  vense  porta.  , 

/ 

I 

Its  nerves  are  derived  from  a particular 
plexus  called  the  fplenic,  which  is  formed  by 
' branches  of  the  intercoftal  nerve,  and  by  the 
eighth  pair,  or  par  vagum. 

The  ancients,  who  fuppofed  two  forts  of 
\ bile,  confidered  it  as  the  receptacle  of  what 
they  called  ntra  bilis.  Havers,  who  wrote  pro- 
feficdly  on  the  bones,  determined  its  ufe  to  be 
that  of  fecreting  the  fynovia  j and  the  late  Mr. 
Hewfon  imagined,  that  it  concurred  with  the 
thymus  and  lymphatic  glands  of  the  body,  in 

I 

forming  the  red  globules  of  the  blood  ; all  thefe 
opinions  feem  to  be.  equally  fanciful.  The 
want  of  an  excretory  dud  has  occafioned  the 

i real 
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real  ufe  of  this  vifcus  to  be  ftill  doubtful.  Per- 
haps the  blood  undergoes  fome  change  in  it, 
which  may  affift  in  the  preparation  of  the  bile.  ’ 
— This  is  the  opinion  of  the  generality  of  mo- 
dern phyfiologifts,  and  the  great  quantity  of 
blood  with  wliich  it  is  fupplied,  together  with 
the  courfe  of  its  veins  into  the  vena  portss, 
feem  to  render  this  notion  probable. 

SECTION  XL 

Of  the  Glandulce  Re?iales,  Kidneys^  and 

Ureters. 

The  glanduliZ  renales,  which  Were  by  the 
ancients  fuppofed  to  fecrete  the  atra  bills ^ 
and  by  them  named  capfula  afrabilares,  are  two 
flat  bodies  of  an  irregular  figure,  -one  on  each 
fide  between  the  kidney  and  the  aorta. 

In  the  foetus  they  are  as  large  as  the  kid- 
neys, but  they  do  not  increafe  afterwards  in 
proportion  to  thofe  parts ; and  in  adults  and 
old  people  they  are  generally  found  fhrivelled, 
and  much  wafted. — They  have  their  arteries 
and  veins.  Their  arteries  ufually  arife  from 
the  fplenic  or  the  emulgent,  and  fometimes 

O from 


[ 226  ] 

from  the  aorta ; and  their  veins  go  to  the 
neighbouring  veins,  or  to  the  vena  cava : their 
nerves  are  branches  of  the  intercoftal. 

The  ufe  of  thefe  parts  is  not  yet  perfectly 
known. — In  the  foetus  the  fecretion  of  urine 
muft  be  in  a very  fmall  quantity,  and  a part 
of  the  blood  may  perhaps  then  pafs  through 
thefe  channels,  which  in  the  adult  is  carried  to 
the  kidneys,  to  fupply  the  matter  of  urine. 

The  kidneys  are  two  in  number,  fituated 
one  on  the  right  and  the  other  on  the  left-fide 
in  the  lumbar  region,  between  the  laft  falfe 
rib  and  the  os  ilium,  by  the  fides  of  the  ver- 
tebrae— each  kidney  in  its  figure  refembles  a 
fort  of  bean,  which  from  its  lhape  is  called 
kidney-bean. — The  concave  part  of  each  kidney 
is  turned  towards  the  aorta  and  vena  cava 
afeendens.  They  are  furrounded  by  a good 
deal  of  fat,  and  receive  a coat  from  the  peri- 
tonaeum 5 and  when  this  is  removed,  a very 
fine  membrane  is  found  invefting  their  fub- 
ftance  and  the  velfels  which  ramify  through 
them. 


Each 
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EACH'kidney  has  a confiderable  artery  and 
vein,  which  are  called  the  emulgenf.  The  ar- 
teiy  is  a branch  from  the  aoi'ta,  and  the  vein 
paffes  into  the  vena  cava.  Their  nerves,  which 
every  where  accompany  the  blood-veffels,  arife 
from  a confiderable  ■plexus which  is  derived ' 
from  the  intercoftali 

In  each  kidney,  which  in  the  adult  is  of  a 
pretty  firm  texture,  there  are  three  fubftances 
to  be  diftinguilhed  (i).  The  outer  part  is  glan- 
dular or  cortical — beyond  this  is  the  vafcular 
or  tubular  fubjlance ; and  the  inner  part  is  pa- 
pillary or  membranous^ 

It  is  in  the  cortical  part  of  the  kidney,  that 
the  fecretion  is  carried  on ; the  urine  being 
here  received  from  the  minute  extremities  of 
the  capillary  arteries,  is  conveyed  out  of  this 
cortical  fubftaiice  by  an  infinite  number  of  very 
fmall  cylindrical  canals  or  excretory  velTels, 
which  conftitute  the  tubular  part.  Thefe  tubes 
as  they  approach  the  inner  fubftaiice  of  the 
kidney,  gradually  unite  together ; and  thus 

(^)  The  kidneys  in  the  foetus  are  diftindly  lobulated, 
but  in  the  adult  they  become  perfedtly  firm,  fmooth,  and 
regular. 
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forming  larger  canals,  at  length  terminate  in 
ten  or  twelve  little  protuberances  called  fa- 
fillcZy  the  orifices  of  which  niay  be  leen  with- 
out the  affiftance  of  glaffes.  Thefe  papillae  open 
into  a fmall  cavity  or  refervoir  called  the  pel- 
vis  of  the  kidney,  and  formed  by  a diftinct 
membranous  bag  which  emhraces  the  papillae. 
From  this  pelvis  the  urine  is  conveyed  through 
a membranous  canal  which  pafies  cut  from 
the-  hollow  fide  of  the  kidney,  a little  below 
the  blood-veffels,  and  is  called  ureter, 

’ T H E ureters  are  each  about  as  large  as  a 
common  wa-i ting-pen.  They  are  fomewhat 
curved  in  their  courfe  from  the  kidneys,  like 
the  letter  and  at  length  terminate  in  the  pof- 
terior,  arid  almoft  inferior  part  of  the  bladder, 
at  fome  diftance  froni  each  other.  They  pafs 
into  the  bladder  in  the  fame  manner  as  the, 
dudus  choledochus  communis  pafies  into  the  in- 
tejlinu?n  duodenum^  not  by  a direft  paflage,  but 
by  an  oblique  courfe  between  the  two  coats; 
fo  that  the  difeharge  of  urine  into  the  bladder 
is”  pfonidted,  whilfl;  its  return  is  prevented. — 
Nor  does  this  mode  of  ftructure  prevent  the 
pafiage  of  fluids  only  from  the  bladder  into 
the  Ureters,  but  likewife  air: — for  air  thrown 

into 
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into  the  bladder  inflates  it,  and  it  continues  to 
be  dtftended  if  a ligature  is  paff^  rouijd  its 
neck  ; which  feems  to  prove  fui5c;ently,  that 
it  cannot  pafs  jntp  the  ureters. 

; 

SECTION  XII. 

Of  the  Urinary  Bladder. 

The  urinary  bladder  is  a membranous  and 
mufcular  bag  of  an  oblong  roundifli 
fhape,  fituated  in  the  pelvis,  between  the  os 
pubis  and  inteftinum  redtum  in  men,  and  be- 
tween die  os  pubis  and  vagina  in  women.  Its 
upper  and  wideft  part  is  ufually  called  the  bot- 
“ tom,  its  narrower  part  the  neck  of  the  blad- 
der ; the  former  only  is  covered  by  the  peri- 
tonaeum. < 

“ ft 

The  bladder  is  formed  of  two  coats,  con- 
ncfted  together  by  means  of  cellular  mem- 
brane. The  external,  or  mufcular  coat,  is  com- 
pofed  of  iiTitable,  and  of  courfe  mufcular  fibres, 
which  are  moft  colleded  around  the  neck  of 
the  bladder,  but  not  fo  as  to  form  a diftincT: 
mufcle,  or  fphinder,  as  the  generality  of  ana- 
tomifts  have  hitherto  fuppofed. 
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The  inner  or  villous  coat  refembles  the  vil- 
lous tunic  of  the  inteftines,  and  like  that  is 
provided  with  a mucus,  which  defends  it 
againft  the  acrimony  of  the  urine. 

, Of  the  JJrine, 

It  will  be  eafily  conceived  from  what  has 
been  faid,  that  the  kidneys  are  two  glandular 
bodies,  through  which  a faline  and  excremen- 
titious  fluid  called  urine^  is  conftantly  filtring 
from  the  mafs  of  blood. 


While  only  a fmall  (quantity  of  urine  is 
collected  in  the  bladder,  it  excites  no  kind  of 
unealinefs ; but  when  a greater  quantity  is 
accumulated,  fo  that  the  bladder  is  diftended 
in  a certain  degree,  it  excites  in  us  a certain 
fenfation,  which  brings  on  as  it  were  a vo-: 
luntary  contra<5Hon  of  the  bladder  to  pro- 
mote its  difcharge  : — but  this  contraction  is 
not  effected  by  the  mufcular  fibres  of  the  blad- 
der alone,  for  all  the  abdominal  mufcles  con- 
tract in  obedience  to  our  will,  and  prefs  down- 
^yards  all  the  vifcera  of  the  lower  belly ; and 

thefe 
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tliefe  powers  being  united,  at  length  overcome 
the  rehftance  of  the  fibres  furrounding  the 
neck  of  the  bladder,  which  dilates  and  affords 
a palfage  to  the  urine  through  the  urethra. 

The  frequency  of  this  evacuation  depends 
on  the  quantity  of  urine  fecreted ; on  the  de- 
gree of  acrimony  it  pofTeffes;  on  the  fize  of 
the  bladder,  and  on  its  degree  of  fenfibility. 

The  urine  varies  much  In  Its  colour  and 
contents.  Thefe  varieties  depend  on  age,  fex, 
climate,  diet,  and  other  circumftances.  In  in- 
fants it  is  generally  a clear  watery  fluid,  with- 
out fmell  or  tafte.  As  we  advance  In  life,  it 
acquu'es  more  colour  and  fmell,  and  becomes 
more  impregnated  with  falts.  In  old  people 
it  becomes  flill  more  acrid  and  foetid, 

In  a healthy  flate  it  is  nearly  of  a flraw  cOf 
lour. — After  being  kept  for  fome  time,  it  de- 
pofits  a tartarous  matter,  which  is  found  to 
be  compofed  chiefly  of  earth  and  fait,  and  foon 
incrufts  the  fides  of  the  veffel  in  which  it  is 
contained.  While  this  feparation  is  talcing 
place,  appearances  like  minute  fibres  or  threads 
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of  a whitHh  colour,  may  be  feen  in  the  middle 
of  the  urine,  and  an  oily  feum  qbferved  float- 
ing on  its  furface.  So  th^t  the  moft  com- 
mon appearances  of  the  urine  are  fufficient  to 
afeertain  that  it  is  a watery  fubftance,  impreg- 
nated with  earthy,  faline,  ^nd,  oily  particles. 

• . j . 

The  urine  is  not  always  voided  of  the  fame 
colour  ^nd  confiflence ; for  thefe  are  found  to 
depend  on  the  proportion  of  its  wateiy  part, 
to  that  of  its  other  conftituent  principles. — -Its 
colour  and  degree  of  fluidity  feem  to  depend 
Qii  the  quantity  of  faline  and  inflammable  par-: 
tides  contained  in  it ; fo  that  an  increafed  pro- 
portion of  thofe  parts  will  conftantly  give  the 
urine  a higher  colour,  and  add  tq  the  quantity 
of  fediment. 

The  variety  in  the  appearance  of  the  urine, 
depends  on  the  nature  and  quantity  of  folid 
and  fluid  aliment  we  take  in  ; and  it  is  like- 
wdfe  occafioned  by  the  different  ftate  of  the 
urinary  yelfels,  by  which  we  mean  the  chan- 
nels. through  which  it  is  feparated  from  the 
blood,  and  conveyed  through  the  pelvis  into 
the  ureters.  The  caufes  of  calculous  concre- 
' tions  in  the  urinary  paflages,  are  to  be  looked 
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for  in  the  natural  conftitution  of  the  body, 
mode  of  life,  &c. 

It  having  been  obfeiT’^ed,  that  after  drink- 
ing any  light  wine  or  fpa  water,  it  veiy  foon 
palfed  off  by  urine,  it  has  been  fuppofed  by 
fome,  that  the  urine  is  not  altogether  con- 
veyed to  the  bladder  by  the  ordinary  courfe  of 
circulation,  but  that  there  muft  certainly  exift 
fome  other  fhorter  means  of  communication, 
perhaps  by  certain  velTels  between  the  fto- 
mach  and  the  bladder  ; or  by  a retrograde  mo- 
tion in  the  lymphatics  ; but  it  is  certain,  that 
if  we  open  the  belly  of  a dog,  prefs  out  the 
urine  from  the  bladder,  pafs  a ligature  round 
the  emulgent  arteries,  and  then  few  up  the  ab- 
domen, and  give  him  even  the  moft  diuretic 
liquor  to  drink,  the  ftomach  and  other  chan- 
nels will  be  diftended  with  it,  but  not  a drop 
of  urine  will  be  found  to  have  pafled  into  the 
bladder.  This  experiment  then  feems  to  be  a 
fufficient  proof,  that  all  the  urine  we  evacuate, 
is  conveyed  to  the  kidneys  through  the  emul- 
gent arteries,  in  the  manner  we  have  defcribed. 
— It  is  true,  that  wine  ^d  other  liquors  pro- 
mote a fpeedy  evacuation  of  urine,  but  the 
difcharge  feems  to  be  merely  the  effect  of  the 
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fHmulus  they  occalion ; by  which  the  bladder 
and  urinary  parts  are  folicited  to  a more  copi- 
ous difcharge  of  the  urine,  which  was  before 
in  the  body,  and  not  immediately  of  that  which 
was  laft  drank ; and  this  increafed  difcharge, 
,if  the  fupply  is  kept  up,  will  continue : nor 
will  this  appear  wonderful,  if  we  confider  the 
great  capacity  of  the  velfels  that  go  to  the 
kidneys  j the  conftant  fupply  of  frefli  blood 
that  is  elTential  to  health  ; and  the  rapidity 
with  which  it  is  inceflantly  circulated  through 
the  heart  to  all  parts  of  the  body. 


E are  now  proceeding  to  fpeak  of  di~. 


gejiion^  which  feems  to  be  introduced 
in  this  place  with  propriety,  after  a defcription 
of  the  abdominal  vifcera,  the  greater  part  of 
which  contribute  to  this  funftion. — By  digef- 
tlon  is  to  be  underllood,  the  changes  the  ali- 
ment undergoes  for  the  formation  of  chyle — ? 
thefe  changes  are  effected  in  the  mouth,  fto- 
mach,  and  fmall  inteftines. 


SECTION  xm. 


Of  Digefion. 
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The  mouthy  of  which  eveiy  body  has  a ge-* 
neral  knowledge,  is  the  cavity  between  the 
two  jaws,  formed  anteriorly  and  laterally  by 
the  lips,  teeth,  and  cheeks,  and  terminating 
pofteiiorly  in  the  throat. 

The  lips  and  cheeks  are  made  up  of  fat  and 
mufcles,  covered  by  the  cuticle,  which  is  con- 
tinued over  the  whole  inner  furface  of  the 
mouth,  like  a fine  and  delicate  membrane — 
befide  this  membrane,  the  infide  of  the  mouth 
is  furnifhed  with  a fpongy  and  very  vafcular 
fubftance  called  the  gums,  by  means  of  which 
the  teeth  are  fecured  in  their  fockets — a fimi- 
lar  fubftance  covers  the  roof  of  the  mouth, 
and  forms  what  is  called  the  velum  -pendulum 
lati,  v/hich  is  fixed  to  the  extremity  of  the 
arch  formed  by  the  offa  maxillaria  and  olTa 
palati,  and  terminates  in  a foft,  fmall,  and  co- 
nical body,  named  uvula ; which  appears,  as  it 
e were  fufpended  from  the  middle-  of  the  arch 

over  the  bafts  of  the  tongue. 

« 

The  velum  pendulum  palati  performs  the 
office  of  a valve  between  the  cavity  of  the 

mouth 
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mouth  and  the  pharynx,  being  moved  by  fe» 
veral  mufclcs  («). 

The  tongue  is  compofed  of  feveral  mufcles  {b') 
which  enable  it  to  perform  a variety  of  mo- 
tions for  the  articulation  of  the  voice ; for  the 
purpofes  of  maftication;  and  for  conveying 
the  aliment  into  the  pharynx. — Its  upper  part 
is  covered  with  papillee^  which  conftitute  the 
organ  of  tafte,  and  are  eafily  to  be  diftinguiflied ; 
it  is  covered  by  the  fame  membrane  that  lines 
the  infide  of  the  mouth,  and  which  makes  at 
its  inferior  part  towards  its  bafis,  a reduplica^- 
tion  called  franum, 

. Posteriorly  under  the  velum  palati,  and 
at  the  balls  of  the  tongue  is  the  pharynx^  which 
is  the  beginning  of  the  cefophagus,  llretched 
put  every  way,  fo  as  to  refemble  the  top  of  a 
funnel,  through  which  the  aliment  palTes  into 
the  ftomach. 

The  mouth  has  a communication  with  the  , 
noflrils  at  its  pofterior  and  upper  part ; with 

(«)  Thefe  are  the  circumjlexus  palati,  levator  palati  mol- 
lis, palato-pharyngseus,  conJlriSlor  \Jlhmi  faucium,  and 
akygos  uvulee^  See  page  147,  13  feq. 

{b)  Thefe  are,  genio-glojfus,' cerato-gloffus,  lingualis, 

and  Jiylo-gloJfus.  See  page  146,  13  feq. 

the 
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the  ears  by  the  Euflachian  tubes ; with  the 
lungs  by  means  of  the  larynx ; and  with  the 
ftomach  by  means  of  the  oefophagus. 

The  pharynx  is  conftantly  moiftened  by  a 
fluid,  fecreted  by  two  conliderable  glands  call-^ 
ed  the  tonfils,  one  on  each  llde  of  the  velum 
palati.  Thefe  glands,  from  their  fuppofed 
refemblance  to  almonds,  have  likewife  been 
called  ampgdales. 

The  mouth  is  moiftened  by  a confideraible 
quantity  of  faliva.  This  fluid  is  derived  from 
the  parotid  glands^  a name  which  by  its  ety- 
mology points  out  their  fttuation  to  be  near 
the  ears.  They  are  two  in  number,  one  on 
each  flde  under  the  os  malse,  and  are  of  the 
conglomerate  kind*,  being  formed  of  many 
fmaller  glands,  each  of  which  fends  out  a very 
fmall  excretory  du£t,  which  unites  with  the 
reft,  to  form  one  common  channel,  that  runs 
over  the  cheek,  and  piercing  the  buccinator 
mufcl«,  opens  into  the  mouth  on  each  fide, 
by  an  orifice  into  which  a briftle  may  be  eafily 
introduced — befides  thefe,  the  maxillary  glands ^ 
which  are  placed  near  the  inner  furface  of  the 
angle  of  the  lower  jaw  on  each  fide, — ^The  fuh- 
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lingual  glands,  which  are  fituated  at  the  root  of 
the  tongue,  and  the  glands  of  the  palate,  which 
are  feated  in  the  velum  palati,  together  with 
many  other  lefs  confiderable  ones,  pour  the 
faliva  into  the  mouth  through  their  feverai 
excretory  du£ts. 

/ 

The  faliva^  like  all  the  other  humours  of 
the  body,  is  found  to  be  different  in  different 
people  ; but  in  general,  it  is  a limpid  and  in- 
fipid  fluid,  without  fmell  in  healthy  fubjecls  ; 
and  thefe  properties  would  feem  to  prove,  that 
it  contains  very  few  faKne  or  inflammable 
particles. 

The  ufes  of  the  faliva  feem  to  be  to  moiften 
and  lubricate  the  mouth,  and  to  aflifl:  in  re- 
ducing the  aliment  into  a foft>pulp  before  it  is 
conveyed  into  the  ftomach. 

Of  Hutiger  and  fhirft. 

The  variety  of  functions  which  are  con- 
flantly  performed  by  the  living  body,  mufl 
neceffarily  occafion  a continual  wafte  and  difll- 
pation  of  its  feveral  parts. — A great  quantity 
is  every  day  thrown  off  by  the  infenfible  per- 

fphation 
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fpiratloil  and  other  difcharges ; and  were  not 
thefe  lolTes  conftantly  recruited  by  a frefli  fup- 
ply  of  chyle,  the  body  would  foon  effeft  its 
own  diflblution.  But  nature  has  very  wifely 
favoured  us  with  organs  fitted  to  produce  fuch 
a fupply,  and  has  at  the  fame  time  endued  uS’ 
with  the  fenfations  of  hunger  and  thirfl^  that 
our  attention  may  not  be  diverted  from  the 
necelfarybufinefsof  nutrition.  The  fenfation  of 
hunger  is  univerfally  known ; but  it  would  per- 
haps be  difficult  to  defcribe  it  perfectly  in 
words. — It  may  however  be  defined  to  be  a 
certain  uneafy  fenfation  in  theftomach,  which 
induces  us  to  wifli  for  folid  food  ; and  which  ' 
likewife  ferves  to  point  out  the  proper  quan- 
tity, and  time  for  taking  it. — In  defcribing  the 
Ilomach,  mention  was  made  of  the  gajlric  juice, 
as  every  where  lubricating  its  inner  coat.  This 
humour  mixes  itfelf  with  the  aliment  in  the 
ftomach,  and  helps  to  prepare  it  for  its  paf- 
fage  into  the  inteftines  ; but  when  the  ftomach 
is  perfectly  empty,  this  fame  fluid  irritates  the 
coats  of  the  ftomach  itfelf,  and  produces  the 
fenfation  of  hunger, 

A CERTAIN  proportion  of  liquid  aliment  is, 
required  to  allift  in  the  procefs  of  digeftion, 

, and 
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and  to  afford  that  moifture  to  the  body,  of 
which  there  is  fuch  a conftant  dilTipation. — 
^hirjl  induces  us  to  take  this  neceffary  fupply 
of  drink ; and  the  feat  of  this  fenfation  is  in 
the  tongue,  fauces  and  oefophagiis,  which  from 
their  great  fenfibility  are  required  to  be  kept 
moift : for  though  the  fauces  are  naturally 
'moiftened  by  the  mucus  and  falival  juices,  yet 
the  blood  when'  deprived  of  its  watery  part 
or  rendered  acrimonious  by  any  natural  caufes, 
never  fails  particularly  to  affect  thefe  parts, 
and  the  whole  alimentary  canal,  and  to  occa- 
fion  thirjl. — This  is  the  common  effect  of  fe- 
vers and  of  hard  labour,  by  both  which  too 
much  of  the  watery  part  of  the  blood  is  dif- 
fipated. 

Of  Mafication  and  Deglutition. 

It  has  been  obferved,  that  the  aliment  un- 
dergoes fome  preparation  in  the  mouth  before 
it  palfes  into  the  ftomach  j and  this  prepara- 
tion is  the  elfeft  of  maflication.^ — In  treating 
of  the  upper  and  lower  jaws,  mention  was 
made  of  the  number  and  arrangement  of  the 
teeth.  The  upper  jaw  was  defcribed  as  being 
immoveable  j but  the  lower  jaw  was  fpoken  of 
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as  being  capable  of  elevation  and  depreflion, 
and  of  a grinding  motion.  The  aliment  when 
firft  carried  into  the  mouth,  is  prelTed  between 
the  teeth  of  the  two  jaws  by  a very  ftrong 
and  frequent  motion  of  the  lower  jaw ; and 
the  tongue  and  the  cheeks  aflifting  in  this  pro- 
cefs,  continue  to  replace  the  food  between  the 
teeth  till  it  is  perfectly  divided,  and  reduced 
to  the  conliftence  of  pulp. — The  incifores  and 
canini  divide* it  firlt  into  fmaller  pieces,  but  it 
is  between  the  furfaces  of  the  dentes  molares 
by  the  grinding  motion  of  the  jaw  that  the 
maftication  is  completed. 

i 

During  this  procefs,  the  falival  glands  be- 
ing gently  compreffed  by  the  contraction  of 
the  mufcles  that  move  the  lower  jaw,  pour  out 
their  faliva,  which  helps  to  divide  and  break 
down  the  food,  which  at  length  becomes  a, 
kind  of  pulp,  and  is  then  carried  over  the  ba- 
lls of  the  tongue  into  the  fauces.  But  to  ef- 
fect this  palTage  into  the  cefophagus,  it  is  necef- 
lary  that  the  other  openings  which  were  men- 
tioned as  having  a communication  with  the 
mouth  as  well  as  the  pharynx,  lliould  be  clof- 
cd  j that  none  of  the  aliment,  whether  folid 
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or  liquid,  fnay  pafs  into  them,  whilfl  the  pha- 
rynx alone  is  dilated  to  receive  it — fuch  a dif- 
polition  actually  takes  place  in  a manner  we' 
will  endeavour  to  defcribe. 

The  trachea  arterea  or  wlndpi-pej  througlf 
which  the  air  is  conveyed  to  the  lungs,  is 
placed  before  the  oefophagus — in  the  act  of 
fwallowing ; therefore,  if  the  larynx  (for  fo  the 
upper  part  of  the  trachea  is  called)  is  not  clofed, 
the  aliment  will  pafs  into  it  in  its  way  to  the 
oefophagus.  But  this  is  prevented  by  a fmall 
and  very  elailic  cartilage,  called  epiglottis,  which 
is  attached  only  to  the  fore-part  of  the  larynx, 
fo  that  the  food  in  its  paffage  to  the  oefopha- 
gus, prelTes  down  this  cartilage  which  then 
covers  the  glottis  or  opening  of  the  larynx  ;• 
and  at  the  fame  time  the  velum  palati  being  ca- 
pable of  fome  degree  of  motion,  is  drawn 
backwards  by  its  mufcles,  and  clofes  the  open- 
ings into  the  nofe  and  the  Euftachian  tubes — 
this,  however,  is  not  all. — The  larynx,  which 
being  compofed  of  cartilaginous  rings,  cannot 
fail  in,its  ordinary  ftate  to  comprefs  the  mem- 
branous canal  of  the  oefophagus,  is  in  the  aft 
of  deglutition,  carried  forwards  and  upwards  by 
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ihufcles  deftined  for  that  purpofe;  and  confe- 
quently  drawing  the  fore^part  of  the  pharynx 
with  it,  that  opening  is  fully  dilated.  When 
the  aliment  has  reached  the  pharynx,  its  de- 
fcent  is  promoted  by  its  own  proper  weight, 
and  by  the  mufcular  fibres  of  the  oefophagus, 
which  continue  to  contract  from  above  down- 
wards, until  the  aliment  has  reached  the  fto- 
inach.  That  thefe  fibres  have  no  inconfider- 
able  fiiare  in  deglutition,  any  perfon  may  ex- 
perience, by  fwallowing  with  his  head  down- 
wards, when  the  defcent  of  the  aliment  cannot 
poflibly  be  effected  by  its  weight; 

It  is  neceffary  that  the  noftrils  and  the  lungs 
lliould  communicate  with  the  mouth,  for  the 
purpofes.  of  fpeech  and  refpiration : but  if  the 
moft  minute  part  of  our  food  happens  to  be  - 
introduced  into  the  trachea,  it  never  fails  to 
produce  a violent  cough,  and  fometimes  the 
moft  alarming  fymptoms — this  is  liable  to  hap- 
pen when  we  laugh  or  fpeak  in  the  a(ft  of  de- 
- glutition — the  food  is  then  faid  to  have  palfed 
the  wrong  way  5 and  indeed  this  is  not  impro- 
perly expreffed,  for  death  would  foon  follow, 
if  the  quantity  of  aliment  introduced  into  the 
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trachea  fliould  be  fufficient  to  obftrucl  the  rc- 
fpiration  only  during  a very  Ihort  time  ; or  if 
the  irritating  particles  of  food  fhould  not  foon 
be  thrown  up  again  by  means  of  the  cough, 
which  in  thefe  cafes  very  feafonably  increafes 
in  proportion  to  tlie  degree  of  irritation. 

If  the  velum,  palati  did  not  clofe  the  paflage 
to  the  noftrils,  deglutition  would  be  perform- 
ed with  dilEculty,.  and  perhaps  not  at  all,  for 
the  alime;nt  would  return  through  the  nofe, 
as  is  fometimes  the  cafe  in  drinking. — Chil- 
dren, from  a deficiency  in  this  velum  palati, 
have  been  feen  to  die  a few  hours  after  birth  ; 
and  they  who  from  difeafe  or  any  other  caufes 
have  not  tliis  part  perfeft,  fwallow  with  dif- 
ficulty. 

The  aliment,  after  having  been  fufficiently 
divided  by  the  action  of  the  teeth,  and  attenu- 
ated by  the  faliva,  is  received  into  the  ftomach, 
where  it  is  deftined  to  undergo  a more  con- 
fiderable  chans^e.  ‘ 

The  properties  of  the  aliment  not  being 
much  altered  at  its  firft  entrance  into  the  fio- 
mach,  and  before  it  is  thoroughly  blended  with 
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the  gaftric  juice,  is  capable  of  irritating  thein- 
?ier  coat  of  the  ftomach  to  a certain  degree, 
and  occalions  a contraclion  of  its  two  orifices.. 
— In  this  membranous  bag,  furrounded  by  the 
•abdominal  vifeera,  and  with  a certain  degree  of 
natural  heat,  the  aliment  undergoes  a conftant 
agitation  by  means  of  the  abdominal  mufcles 
and  of  the  diaphragm  ; and  likewife  by  a cer- 
tain contradion  or  expanfion  of  the  mufcular 
fibres  of  the  ftomach  itfelf.  By  this  motion, 
every  part  of  the  food  is  expofed  to  the  aftion 
of  the  gaftric  juice,  which  gradually  divides 
and  attenuates  it,  and  prepares  it  for  its  paflage 
into  the  inteftines.  Some  obfervations  lately 
publiflied  by  Mr.  Hunter  in  the  Philofophical 
TranfacUons,  tend  to  throw  confiderable  light 
on  the  principles  of  digeftion.  There  are  few 
dead  bodies  in  which  the  ftomach,  at  its  great 
end,  is  not  found  to  be  in  fome  degree  digeft- 
ed.  Animals,  or  parts  of  animals,  poffeffe-d 
of  the  living  principle,  when  taken  into  the 
ftomach,  are  not  in  the  leaft  aflecf'ed  by  the  ac-  ’ 
tion  of  that  vifcus ; but  the  moment  they  lofe 
the  living  principle,  they  become  fubject  to 
its  digeftive  powers.  This  feems  to  be  the 
cafe  with  the  ftomach,  w'hich  is  enabled  to  re- 
fill the  adion  of  its  juices  in  the  living  body, 
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but  when  deprived  of  the  living  principle,  is 
then  no  longer  able  to  refill  the  power  of  that 
menllruum,  which  it  had  itfelf  formed  for  the 
digeftion  of  its  contents : the  procefs  of  digef- 
tion  appearing  to  be  continued  after  death. 
This  is  confirmed  by  what  happens  in  the  llo- 
machs  of  fifhes  : they  frequently  fwallow  with- 
out mallication,  filh  which  are  larger  than  the 
digefting  parts  of  their  llomach  can  contain, 
and  in  fuch  cafes,  that  part  which  is  takeri 
into  the  llomach,  is  more  or  lefs  diffolved, 
while  that  part  which  remains  in  the  cefopha^ 
gus  is  perfectly  found  j and  here,  as  well  as 
in  the  human  body,  the  digefting  part  of  the 
llomach  is  often  reduced  to  the  fame  Hate  as 
the  digefted  part  of  the  food. — Thefe  appear- 
ances lead  to  prove,  that  digeftion  is  not  ef- 
fedled  by  a mechanical  power,  by  contrac- 
tions of  the  llomach,  or  by  heat ; but  by  a 
fluid  fecreted  in  the  coats  of  the  llomach, 
which  is  poured  into  its  cavity,  and  there  ani- 
malizes  the  food,  or  allimilates  it  to  the  na- 
ture of  blood. 

The  food,  after  having  remained  during 
one,  two,  or  three  hours  in  the  llomach,  is 
converted  into  a greyilii  pulp,  wliich  is  ufually 
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called  chymus,  a word  of  Greek  etymology, 
fignifying  juice,  and  fome  few  milky  or  chy- 
lous particles  begin  to  appear. — But  the  term 
of  its  refidence  in  this  bag  is  proportioned  to 
the  nature  of  the  aliment,  and  to  the  ftate  of 
the  ftomach  and  its  juices.  The  thinner  and 
more  perfedtly  digefted  parts  of  the  food  pafs 
by  a little  at  a time  into  the  duodenum,  thro’ 
the  pylorus,  tke  fibres  of  which  relax  to  af- 
ford it  a paffage  ; and  the  grofler  and  lefs  di- 
gefted particles,  remain  in  the  ftomach  till  they 
acquire  a fuificient  fluidity  to  pafs  into  the  in- 
teftines,  where  the  nature  of  the  chymus  is  per- 
fectly changed.  The  bile  and  pancreatic  juice 
which  flow  into  the  duodenum,  and  the  mu- 
cus, which  is  every  where  diftilled  from  the 
furface  of  the  inteftines,  njix  themfelves  with 
the  alimentary  pulp,  which  they  ftill  farther 
attenuate  and  diflblve,  and  into  which  they 
feem  to  infufe  new  properties. 

T wo  matters  very  different  from  each  other 
in  their  nature  and  deftination,  are  the  refult 
of  this  combination. —One  of  thefe,  which  is 
compofed  of  the  liquid  parts  of  the  aliment, 
and  of  fome  of  its  more  folid  particles,  ex- 
|;rgrqely  divided  and  mixed  with  the  juices  we 
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have  defcribed,  conftitutes  a very  mild,  fweet, 
and  wliitifli  fluid,  refembling  milk,  and  diftin- 
guiflied  by  the  name  oi  chyle.  This  fluid  is 
‘abforbed  by  the  lacteal  veins,  which  con- 
vey it  into  the  circulation,  where,  by  being 
aflimilated  into  the  nature  of  blood,  it  affords 
that  fupply  of  nutrition,  which  the  continual 
wafte  of  the  body  is  found  to  require. — The 
other,  is  the  rerhains  of  the  alimentary  mafs 
deprived  of  all  its  nutritious  particles,  and 
containing  only  fuch  parts  as  were  rejected  by 
the  abforbing  mouths  of  the  lacteals.  This 
grofler  part,  called  the  faeces,  paffTes  on  through 
the  courfe  of  the  inteftines,  to  be  voided  at  the 
anus,  as  will  be  explained  hereafter ; for 
this  procefs  in  the  oeconomy  cannot  be  well 
underftood,  till  the  motion  of  refpiration  has 
been  explained.  But  the  ftruclure  of  the  in- 
teftines is  a fubjeft  which  may  be  properly 
defcribed  in  this  place,  and  deferves  to  be  at- 
tended to. 

* • 

It  has  been  already  obferved,  that  the  in- 
teftinal  canal  is  five  or  fix  times  as  long  as  the 
body,  and  that  it  forms  many  circumvolutions 
in  the  cavity  of  the  abdomen,  which  it  tra- 
yerfes  from  the  right  to  the  left,  and  again 

from 
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from  the  left  to  the  right ; in  one  place  der 
fcending,  and  in  another  extending  itfelf  up- 
wards. It  was  noticed  likewife,  that  the  inner 
coat  of  the  inteftines,  by  being  more  capacious 
than  their  exterior  tunics,  formed  a multitude 
of  plaits  placed  at  a certain  diftance  from  each 
other,  and  called  valvula:  conni'v.entes — Now 
this  difpofition  will  be  found  tp  afford  a farther 
proof  of  that  divine  wifdom,  which  the  ana- 
tomift  and  phyfiologift  cannot  fail  to  difcover 
in  all  their  purfuits; — for  if  the  inteftinal  ca- 
nal was  much  fhorter  than  it  naturally  is  ; if 
inftead  of  the  prefen t circumvolutions- it  paf- 
fed  in  a direct  courfe  from  the  Itomach  ; and 
if  its  inner  furface  was  fmooth  and  deftitute  of 
valves  ; the  aliment  would  confequently  pafs 
with  great  rapidity  to  the  anus,  and  fufficient 
time  would  be  wanting  to  aflimilate  the  chyle, 
and  for  the  neceffary  abforption  of  it  into  the 
lacteals : fo  that  the  body  would  be  deprived 
of  the  fupply  'of  nutrition,  which  is  fo  effential 
to  life  and  health — but  the  length  and  circum- 
volutions of  the  inteftines,  the  inequality  of 
their  internal  furface,  and  the  courfe  of  the  ali- 
ment through  them,  all  concur  to  perfect  the 
feparation  of  the  chyle  from  the  fasces,  and  to 
afford  the  neceffary  nourifliment  to  the  body. 

SECTION 
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SECTION  XIV. 

» 

Of  the  Courfe  of  the  Chyle^  and  of  the  Lym^. 
phatic  Syfem. 

An  infinite  number  of  very  minute  veffels 
called  the  ladeal  veins,  arife  like  net- 
work from  the  inner  furface  of  the  inteftines, 
(but  principally  from  the  jejunum  and  lleum^ 
which  are  deftined  to  imbibe  the  nutritious 
fluid  or  chyle.  Thefe  veffels  which  were  dif- 
covered  by  Afellius  in  1622  (f),  pafs  obliquely, 

through 

(0)  We  .are  informed  by  Galen,  that  the  lafteals  had 
been  feen  by  Erafiftratus  in  kids,  who  confidered  thent 
as  arteries  carrying  a milky  fluid— but  from  the  remote 
time  in  which  he  lived,  they  do  not  feem  to  have  been 
noticed  till  they  were  difcoyered  in  a living  dog  by  Afel- 
lius, who  denominated  them  and  confidered  them 

as  ferving  to  convey  the  chyle  from  the  inteftines  to  the 
liver;  for  before  the  difcovery  of  the  thoracic  duft,  the 
ufe  of  the  liver  was  univerfally  fuppofed  to  be  that  of  con- 
verting the  chyle  into  blood. — But  the  difcovery  of  the  . 
thoracic  duft  by  Pecquet,  not  long  after,  correfted  this 
error. — Pecquet  very  candidly  confefles,  that  his  difcovery 
accidentally  arofe  from  his  obferving  a white  fluid,  mixed 
with  the  blood,  flow'ing  out  of  the  vena  cava,  after  he 
had  ciit  off  the  heart  of  a living  dog,  which  he  fufpefted 
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through  the  coats  of  the  inteftine,  and  running 
along  the  mefentery  unite  as  they  advance, 
and  form  larger  branches,  all  of  which  pafs 
through  the  mefenteric  or  conglobate  glands, 
which  are  very  numerous  in  the  human  fub- 
ject.  As  they  run  between  the  inteftines  and 
thefe  glands,  they  are  vencs  ladecs  primi 
generis ; but  after  leaving  thefe  glands  they  are 
found  to  be  lefs  numerous,  and  being  increafed 
in  fize,  are  then  called  vence  ladea  fecundi  gene- 
ris^ which  go  to  depolit  their  contents  in  the 
thoracic  dud,  through  \yhich  the  chyle  is  con- 
yeyed  into  the  blood. 

This  thoracic  dud  begins  about  the  lower 
part  of/  the  firft  vertebra  lumborum,  from 
whence  it  paffes  up  by  the  lide  of  the  aorta, 
between  that  and  the  vena  azygos,  clofe  to  the 
vertebrae,  being  covered  by  the  pleura.  Some- 
times it  is  found  divided  into  two  branches, 
but  they  ufually  unite  again  into  one  canal, 
>vhich  opens  into  the  left  fubclavian  vein,  af- 

to  be  chyle,  and  afterwards  traced  to  its  fource  from  the 
thoracic  duft  : — This  du£l  had  been  feen  near  an  hundred 
years  before  in  a horfe  by  Euftachius,  who  fpeaks  of  it 
as  a vein  of  a particular  ftrufture,  but,  without  knowing 
any  thing  of  its  te^'mination  or  ufe. 


ter  ■ 
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terliavlng  run  a little  way  in  an  oblique  courfc 
between  its  coats.  The  fubclavian  vein  com- 
municates with  the  vena  cava,  which  paffes  to 
the  right  auricle  of  the  heart. 

The  lower  part  of  this  duct  being  ufually 
larger  than  any  other  part  of  it,  has  been 
named  receptaciilum  chyli,  or  Pecquet's  recepta- 
cky  in  honour  of  the  anatomill  who  firft  difco- 
*vered  it  in  1651.  In  fome  quadrupeds,  in 
turtle  and  in  fifh,  this  enlargement  (^)  is  more 
' conliderable  in  proportion  to  the  fize  of  the 
dud,  than  it  ufually  is  in  the  human  fubjed, 
where  it  is  not  commonly  found  large  enough 
to  merit  the  name  of  receptaculum. 

' Opportunities  of  obferving  the  ladeais 
in  the  human fubjed do  not  often  occur;  but 
they  may  eafily  be  demonftrated  in  a dog  or 
any  other  quadruped  that  is  killed  two  or 
three  hours  after  feeding  upon  milk,  for  then 
'they  appear  filled  with  white  chyle. 

But  thefe  laEleals  which  we  have  deferibed, 
as  palling  from  the  inteftines  through  the  me- 
fentery  to  the  thoracic  duel:,  compofe  only  a 

(^)  Hewfon’s  Exp.  Inq,  Part.  H. 
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part  of  a fyftem  of  veffels  which  perforin  thtt 
office  of  abforption^  and  which  conftitute  with 
their  common  trunk  the  thoracic  dud,  and 
the  conglobate  glands  that  are  difperfed 
through  the  body,  what  may  be  ftiled  the 
lymphatic  fyflem.  So  that  what  is  faid  of  the 
ftructure  of  one  of  thefe  feries  of  veffels,  may 
veiy  properly  be  applied  to  that  of  the  other. 

The  lymphatic  veins  (y)  are  minute  pellucid 
tubes,  which,  like  the  ladeals,  dired  their 
courfe  towards  the  centre  of  the  body,  where 

(y)  The  arteries  in  their  courfe  through  the  body  be- 
coming gradually  too  minute  to  admit  the  red  globules 
of  the  blood,  have  then  been  ftiled  capillary  or  lymphatic 
arteries.  The  veffels  which  are  here  defcribed  as  con- 
ftituting  the  lymphatic  fyftem,  were  at  firft  fuppofed  to  be 
continued  from  thofe  arteries,  and  to  convey  back  the 
lymph,  either  into  the  red  veins  or  the  thoracic  duft;  the 
office  of  abforption  having  been  attributed  to  ihe  red ‘veins. 
But  we  know  that  the  lymphatic  njeins  are  not  continuations 
of  the  lymphatic  arteries,  but  that  they  conftitute  the  abfor- 
hent  fyjlem.  There  are  ftill,  however,  fome  very  refpedlable 
names  among  the  anatomifts  of  the  prefent  age,  who  con- 
tend, that  the  red  veins  aft  likewife  as  abforbents : — but 
it  feems  to  have  been  clearly  proved,  that  the  red  veins  do 
abforb  no  where  but  in  the  cavernous  cells  of  the  penis, 
the  ereftion  of  which  is  occafioncd  by  a diflenfion  of  thofe 
cells  with  arterial  blood. 


they 
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they  pour  a coloiirlefs  fluid  into  the  thoracic 
ducfl.  The  lymphatics  from  all  the  lower  parts 
of  the  body,  gradually  unite  as  they  approach 
this  du£t,  into  which  they  etiter  by  three  or 
four  very  large  trunks,  that  feem  to  form  the 
lower  extremity  of  this  canal,  or  receptaculum 
which  maybe  confldered  as  the  great  trunk 
of  the  lymphatic  fyftem.  The  lacTeals  open 
into  it  near  the  fame  place,  and  the  lymphatics 
from  all  the  upper  parts  of  the  body,  pour  their 
lymph  into  different  parts  of  this  duel  as  it 
runs  upwards,  to  terminate  in  the  left  fubcla- 
vian  vein. 

As  the  lymphatics  commonly  lie  clofe  to 
the  large  bload-veffels,  a ligature  paffed  round 
the  crural  artery  In  a living  animal,  by  includ-' 
ing  the  lymphatics,  will  occaflon  a diftenfion 
of  thefe  veffels  below  the  ligature,  fd  as  to  de- 
monftrate  them  with  eafe;  and  a ligature  paf- 
fed round  the  thoracic  du6l,  iiiftantly  after 
killing  an  animal,  will,  by  flopping  the  courfe 
of  its  contents  into  tlie  fubclavian  vein,  diflend 
not  only  theladieals,  but  alfo  the  lymphatics 
in  the  abdomen  and  lower  extremities,  with 
their  natural  fluids  (r). 

(r)  In  the  dead  body  they  may  be  eafily  demonftrated 
by  opening  the  artery  ramifying  through  any  vifeus,  as 
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The  coats  of  thefe  veffels  are  too  thin  to  be 
feparated  from  each  other ; but  the  mercury 
they  are  capable  of  fuftaining,  proves  them  to 
be  very  ftrong ; and  their  great  power  of  con- 
traction, after  undergoing  confiderable  diften- 
fion,  together  with  the  irritability  with 
•Which  Baron  Haller  found  them  to'  be  endu- 
ed (j),  feems  to  render  it  probable,  that  like  the 
blood-velTels,  they  have  a mufcular  coat. 

The  lymphatics  are  nourifhed  after  th<i  fame 
Jnanner  as  all  the  other  parts  of  the  body. 
For  even  the  moll  minute  of  thefe  velTels,  are 
probably  fupplied  with  Hill  more  minute  arte- 
ries and  veins.  This  feems  to  be  proved  by 
the  inflammation  of  which  they  are  fufcep- 
tible ; and  the  painful  fwellings  which  fome-’ 
times  take  -place  in  lymphatic  velTels,  prove  - 
that  they  have  neiwes  as  well  as  blood-veflels.^ 

Both  the  lacleals,  lymphatics,  and  thoracic 
duCl,  are  furniflied  with  valves,  which  are 

in  the  fpleen,  for  inllance,  and  then  throwing  in  air;  by 
which  the  lymphatics  will  be  diftended.  One  of  them  may 
then  be  punftured,  and  mercury  introduced  into  it  throjigh 
a blow  pipe. 

(/)  Sur  le  mouvement  du  Sang.  Exp.  295,  298. 

much 
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>mich  more  common  in  thefe  veffeis  than  in  the 
red  veins.  Thel’e  valves  are  ufually  in  pairs, 
and  ferve  to  promote  the  courfe  of  the  chyle 
and  lymph  towards  the  thoracic  duct,  and  to 
prevent  its  return. — Mention  has  been  made 
of  the  glands,  through  which  the  lacteals  pafs 
in  their  courfe  through  the  mcfentery;  and  it 
is  to  be  obferved,  that  the  lymphatics  pafs 
through  fimilar  glands#  in  their  way  to  the 
thoracic  du6t. — Thefe  glands  are  all  of  the 
conglobate  kind,  but  the  changes,  which  the 
chyle  and  lymph  undergo  in  their  palfage 
through  them,  have  not  yet  been  afcertained. 

The  lymphatic  vejfels  begin  from  furfaces' 
and  cavities  in  all  parts  of  the  body  as  ahjor- 
bents  ^ — This  is  a fafl;  now  univerfally  allowed  j 
but  how  the  fluids  they  abforb  are  poured 
into  thofe  cavities-,  is  a fubject  of  controverfy. 
— The  contents  of  the  abdomen,  for  inftance, 
were  defcribed  as  being  conftantly  moiftened 
by  a very  thin  watery  fluid. — The  fame  thing, 
takes  place  in  the  pericai'dium,  pleura,  and  all 
the  other  cavities  of  the  body,  and  this  wa- 
tery fluid  is  the  lymph.  But  whether  it  is  ex- 
haled into  thofe  cavities  through  the  minute 
ends  of  arteries,  or  tranfuded  through  their 

coats,, 
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coats,  are  the  points  in  difpute.  "We  cannot 
here  be  permitted  to  relate  the  many  ingenious 
arguments  that  have  been  advanced  in  favour 
of  each  of  thefe  opinions  ; nor  is  it  perhaps  of 
confequence  to  our  prefent  purpofe,  to  enter 
into  the  difpute. — It  will  be  fufficient  if  the 
reader  can  form  an  idea  of  what  the  lymph  is, 

and  of  the  manner  in  which  it  is  abforbed. 

• 

The  lymph,  from  its  tranfparcncy  and  want 
of  colour,  would  feem  to  be  nothing  but  water; 
and  hence  the  firft  difcoverers  of  thefe  veffels 
ftiled  them  diiflus  aquoji — but  experiments 
prove,  that  the  lymph  of  an  healthy  animal 
coagulates  by  being  expofed  to  the  air,  or  a 
certain  degree  of  heat,  and  likewife  by  being 
fuffered  to  reft ; feeming  to  agree  in  this  pro- 
perty, with  that  part  of  the  blood  called  the 
coagulable  lymph. — This  property  of  the  lymph 
leads  to  determine  its  ufe,  in  moiftenins*  and 
lubricating  the  feveral  cavities  of  the  body,  in 
which  it  is  found  ; and  for  which,  by  its  ge- 
latinous principle,  it  feems  to  be  much  better 
calculated  than  a pure  and  watery  fluid  would 
be,  for  fuch  it  has  been  fuppofed  to  be  by  fome 
~ anatomifts. 

The 
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The  mouths  of  the  lyfiiphatics  and  ladeab, 
by  acting  as  capillary  tubes,  feem  to  abforb 
the  lymph  and  chyle  in  the  fame  manner  as  a 
capillary  tube  of  glafs,  when  put  into  a bafon 
of  water,  ^ is  enabled  to  attract  the  water 
into  it  to  a certain  height. — In  the  human  bo- 
dy the  lymph^  or  the  chyle,  is  probably  convey- 
ed upon  this  principle,  as  far  as  the  fiidt  pair 
of  valves,  which  feem  to  be  placed  not  far 
from  the  orifice  of  the  abforbing  veifel,  whe- 
ther ly7nphatic  or  ladeal : and  the  fluid  will 
then  be  propelled  forwards,  by  a continuation 
of  the  abforption  at  the  orifice.  But  this  does 
not  feem  to  be  the  only  inducement  to  its 
progrefs  towards  the.  thoracic  duel — thefevef- 
fels  have  probably  a mufular  coat,  which  may 
ferve  to  prefs  the  fluid  forwards  from  one  pair 
of  valves  to  another  and  as  the  large  lym- 
phatic veflels  and  the  thoracic  duel  are  placed 
clofe  to  the  large  arteries,  which  have  a confi- 
derable  pulfation  ; it  is  reafonable  to  fuppofe,. 
that  they  derive  fome  advantages  ‘from  this 
fituation» 
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SECTION  XV. 

Of  tJje  Male  Organs  of  Generation^ 

^HE  male  organs  of  generation  have  been 


iifually  divided  into  the  parts  which 
ferve  to  prepare  the  femen  from  the  blood,  and 
thofe  which  are  deftined  to  convey  it  into  the 
womb.  But  it  feems-  to  be  more  proper  to 
diftinguifh  them  into  the  preparing,  the  contain- 
ing, and  the  expellmg  parts,  which  are  the  diffe- 
rent offices  of  the  tejles,  the  veficulce  Jeminales^ 
and  the  penis  ; and  this  is  the  order  in  which 
we  propofe  to  defcribe  them. 

The  teftes  are  two  glandular  bodies,  ferving 
to  fecrete  the  femen  from  the  blood.  They 
are  originally  formed  and  lodged  within  the 
cavity  of  the  abdomen,  and  it  is  not  till  after 
the  child  is  born,  or  very  near  that  time,  that 
they  begin  to  pafs  into  the  groin,  and  from 
thence  into  the  fcrotum  iii). — By  this  difpofi- 


(«)  It  fometimes  happens  in  diiTeclrng  ruptures,  that 
the  inteftine  is  found  in  the  fame  fac,  and  in  contaft 
with  the  teftis.  This  appearance  was  at  firfl:  attributed 
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tion  they  are  very  wifely  protected  from  the 
injuries  to  which  they  would  be  liable  to  be 
expofed,  from  the  different  pofitions  of  the 
child  at  the  time  of  parturition. 

The  teflicles  in  this  ftate  are  loofely  at- 
tached to  th.e.  pfoa  mufcles^  by  means  of  the  pe- 
ritonaeum by  which  they  are  covered : and 
they  are  at  this  time  of  life  connected  in  a 
very  particular  manner  to  the  parietes  of  the 
abdomen,  and  likewife  to  the  fcrotum,  by 
means  of  a fubftance,  which  Mr.  Hunter  calls 
the  ligament  or  guhernaculum  teJHs,  becaufe  it 

to  a fuppofed  laceration  of  the  peritoneum;  but  later 
obfervations,  by  pointing  out  the  fituation  of  the  tefticles 
in  the  foetus,  have  led  to  prove,  that  thetellis  as  it  ds- 
fcends  into  the  fcrotum,  carries  with  it  a portion  or  elon- 
gation of  the  peritoneum,  which  becomes  its  twiica  ‘va- 
ginalis or  a kind  of  fac,  in  which  the  teftfcle  is  lodged,  as 
will  be  explained  in  the  courfe  of  this  feftion.  The  com- 
munication between  this  fac  and  the  cavity  of  the  ab- 
domen, is  ufually  foon  cut  off;  but  in  fome  fubjedts  it 
continues  open  during  life  ; and  when  an  hernia  or  de- 
fcent  of  the  ieteftine  takes  place  in  fuch  a fubjedt,  it  does 
not  pulh  down  a portion  of.  the  peritoneum  before  it,  as 
it  muft  otherwife  necellarily  do,  but  pafles  at  once  through 
this  opening,  and  comes  in  contadl  with  the  naked  tefticle, 
conftituting  that  particular  fpecies  of  rupture,  called  her-' 
<nia  congenita. 
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coimccls  the  tcftis  with  the  fcrotum,  and  di- 
rects its  courfe  in  its  defcent. — This  guherna- 
ciilum  is  of  a pyramidal  form,  with  its  bulbous 
head  fixed  to  the  lower  end  of  the  teflis  and 
epididymis^  and  lofes  its  lower  and  llender  ex- 
tremity in  the  cellular  membrane  of  the  fcro- 
tum. It  is  difficult  to  afcertain,  what  the 
ftruclure  and  compofition  of  this  gubernacu- 
lum  is  ; but  it  is  certainly  vafcular  and  fibrous ; 
and  from  certain  circumftances  it  would  feem, 
to  be  in  part  compofed  of  the  cremafter  muf- 
cle,  running  upwards  to  join  the  lower  end  of 
the  teftis. 

W E are  not  to  fuppofe  that  the  tefticle, 
when  defcended  into  the  fcrotum,  is  to  be  feen 
loofe  as  a piece  of  gut  or  omentum  would  be 
in  a common  hernial  fac. — We  have  already 
obferved,  that  during  its  refidence  in  the  ca- 
vity of  the  abdomen,  it  is  attached  to  the  pe- 
ritonaeum, which  defcends  with  it ; fo  that 
when  the  fac  is  completed  in  the  fcrotum,  the 
tefticle  is  at  firft  attached  only  to  the  pojierior 
part  of  it,  while  the  /or^’-part  of  it  lies  loofe, 
and  for  fome  time  affords  a communication 
with  the  abdomen. — The  fpennatic  chords  which 
is  made  up  of  the  fpennatic  artery  and  vein,  and 
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of  the  vas  deferens  or  excretory  du6l  of  the  tefHs, 
is  clofely  attached  behind  to  the  pofterior  part 
of  this  elongation  of  the  peritonasum. — But 
the  /«?r^-part  of  the  peritonseal  fac,  which  is  at 
firft  loofe,  and  not  attached  to  the  tefticle, 
clofes  after  a certain  time,  and  becomes  united 
to  the  foflerior  part,  and  thus  perfectly  fur- 
rounds  the  tefticle  as  it  were  in  a purfe. 

The  tefticles  of  the  foetus  differ  only  in  their 
fize  and  lituation  from  thofe  of  the  adult — 
in  their  paffage  from  the  abdomen  they  de- 
fcend  through  the  abdominal  rings  into  the 
fcrotum,  where  they  are  fuppoided  and  de- 
fended by  various  integuments. 

What  the  immediate  caufe  of  this  defcent 
is,  has  not  yet  been  fatisfaclorily  determined. 
It  has  been  afcribed  to  the  effects  of  refpiration, 
but  the  tefticles  have  fometimes  been  found  in 
the  fcrotum  before  the  child  has  breathed  5 and 
it  does  not  feem  to  be  occaftoned  by  the  aftion 
of  the  cremafter  mufcle,  becaufe  the  fame  ef- 
fect would  be  liable  to  happen  in  the  hedge- 
hog, and  fome  other  quadrupeds,  whofe  tefti- 
cles remain  in  the  abdomen  during  life. 
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The  fcrotiim^  wliidi  is  the  external  or  com- 
mon covering  of  both  tefticles,  is  a kind  of 
lac  formed  by  the  common  integuments,  and 
externally  divided  into  two  equal  parts  by  a 
prominent  line  called  raphe.  ’ 

In  the  inner  part  of  the  fcrotum  we  meet 
with  a cellular  coat  called  dartos  (y),  which 
by  its  duplicature,  divides  the  fcrotum  into 
two  equal  parts,  and  forms  what  is  called  fep~ 
turn  fcroti,  which  correfponds  with  the  raphe. 
— The  collaplion  Avhich  is  fo  often  obferved  to 
take  place  in  the  fcrotum  of  the  healthy  fubject, 
when  excited  by  cold,  or  by  the  ftimulus  of 
venery,  feems  to  be  vei’y  properly  attributed 
to  the  contractile  motion  of  the  lldn,  and  not 
to  any  mufcular  fibres,  as  is  the  cafe  in  dogs 
and  fome  other  quadrupeds. 

The  fcrotum  then,  by  means  of  its  feptum, 
is  found  to  make  two  diftinct  bags,  in  which 

((j)  The  dartos  has  ufually  been  confidered  as  a muf- 
cle,  and  is  defcribed  as  fuch  both  by  Douglas  and  V/in- 
flow. — But  there  being  no  part  of  the  fcrotum  of  the  hu- 
man fubjedl;,  which  can  be  faid  to  confift  of  mufcular  fibres, 
Albinus  and  Haller  have  very  properly  omitted  to  defcribe 
the  dartos  as  a mufcle,  and  confider  it  merely  as  a celltilar 
coat. 
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the  teftlcles  invefted  by  their  proper  tunics, 
are  fecurely  lodged  and  feparated  from  each 
other. — Thefe  coats  are  the  cremajler^  the  tunica 
vaginalis^  and  the  tunica  albuginea.-r-Hho.  flrft  of 
thefe  is  compofed  of  mufcular  fibres,  and  is  to 
be  confidered  only  as  a partial  covering  of  the 
teflis,  for  it  furrounds  only  the  fpermatic  chord, 
and  terminates  upon  the  upper  and  external 
parts  of  the  tunica  vaginalis  teftis,  ferving  to 
draw  up  and  fufpend  the  tefticle  (a).  The  tut 
nica  vaginalis  teftis  has  already  been  deferibed  as 
being  a thin  production  of  the  peritonaeum, 
loofely  adhering  every  where  to  the  tefticle, 
which  it  includes  as  it  were  in  a bas:. — The 

o 

tunica  albuginea  is  a firm,  white,  and  very  corn- 
pad  membrane  of  a gliftening  appearance, 
which  immediately  invefts  the  body  of  the 
teftis  and  the  epididymis;  ferving  in  fome  mea- 
fure  to  conned  them  to  each  other,  but  with- 
out extending  itfelf  at  all  to  the  fpermatic 
chord.  This  tunica  albuginea  ferves  to  con- 

The  cremajier  mufcle  is  compofed  of  a few  fibres 
from  the  obliqaus  internus  abdominis,  which  uniting  witR 
a few  from  the  tranfverfalis,  defeend  upon  the  fpermatic 
chord,  and  are  infenfibly  loft  upon  the  tunica  vaginalis  of 
the  tefticle.  It  ferves  to  fufpend  and  draw  up  the 
tefti-fje, 

fin? 
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fine  the  growth  of  the  teftis  and  epididymis 
within  certain  limits,  and  by  giving  them  a 
due  degi'ee  of  firmnefs,  enables  them  to  per- 
form their  proper  fundtions. 

Having  removed  this  laft  tunic,  we  difco- 
ver  the  fubftance  of  the  tefticle  itfelf,  which 
appears  to  be  made  up  of  an  infinite  number 
of  very  elaftic  filaments,  which  may  be  beft 
diftinguiflied  after  macerating  the  tefticle  in 
water. — Each  tefticle  is  made  up  of  the  fper- 
matic  artery  and  vein,  and  the  exrcetory  vef- 
fels  or  tubuli  fcminiferi.  There  are  likewife 
a great  number  of  abforbent  veftels,  and  fome 
branches  of  nerves  to  be  met  with  in  the 
tefticles. 

The  fpermatlc  arteries  arife  one  on  each  fide 
from  the  aorta,  generally  about  an  inch  below 
the  emulgents.  The  right  fpermatlc  vein  com- 
monly pafles  into  the  vena  cava  ; but  the  left 
fpermatlc  vein,  ufually  empties  itfelf  into  the 
errtulgent  on  tjiat  fide ; and  it  is  fuppofed  to 
take  this  courfe  into  the  emulgent,  that  it  may 
avoid  pafiing  over  the  aorta,  which  it  would 
be  obliged  to  do  in  its  way  to  the  vena  cava. 
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The  blood  is  circulated  very  flowly  through 
the  Ipermatic  artery,  which  makes  an  infinite 
number  of  circumvolutions  in  the  fubftance  of 
the  tefticle,  where  it  depofits  the  femen,  which 
pafTes  through  the  tubuli  feminiferi. — Thefe  tu- 
buli  feinimferi,  are  feen  running  in  fliort  waves 
from  the  tunica  albuginea  to  the  axis  of  the 
tefticle ; and  are  divided  into  diftincl  portions 
by  certain  thin  membranous  production  s,wliich 
originate  from  the  tunica  albuginea.  They  at 
length  unite,  and  by  an  infinite  number  of  con- 
volutions form  a fort  of  appendix  to  the  teftis, 
called  epididymis  (a\  which  is  a vafcular  body 
of  an  oblong  fhape,  fituate  upon  the  fuperior 
part  of  each  tefticle.  Thefe  tubuli  of  the 
epididymis  at  length  form  an  excretory  duct 
called  vas  deferens^  which  afeends  towards  the 
abdominal  rings,  with  the  other  parts  that 
make  up  the  fpermatic  chord,  and  then  a fe- 
paration  takes  place  ; the  nerves  and  blood- 
veftels  palling  on  to  their  feveral  terminations, 
and  the  vas  deferens  going  to  depofit  its  femen 
in  the  veficula  feminalesy  which  are  two  foft  bo- 
dies of  a white  and  convoluted  appearance  ex- 

(«)  The  telHcles  were  named  d'uiymi  by  the  ancients,  and 
the  name  of  this  part  was  given  to  icon  account  of  itsfitua- 
tion  upon  the  telUcIe. 
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tcrnally,  fitnated  obliquely  between  the  rectum 
and  the  lower  part  of  the  bladder,  and  unit- 
ing together  at  the  lower  extremity;  From 
thefe  refervoirs,  which  are  plentifully  fupplied 
with  blood-veffels  and  nerves,  the  femen  is  oc- 
'calionally  difcharged  through  two  fliort  p;if- 
fages,  which  open  into  the  urethra  clofe  to  a 
little  eminence  called  veriimontanum. 

Near  this  eminence  we  meet  with  they>;-o- 
flate,  which  is  fituated  at  the  neck  of  the  blad- 
der, and  is  defcribed  as  being  of  a glandular 
ftructure. — It  is  Ihaped  fomewhat  like  a heart 
with  its  fmall  end  foremoft,  and  invefts  the 
origin  of  the  iirethra.  Internally  it  appears  to  be 
of  a firm  fubftance,  and  compofed  of  feveral 
follicles,  fecreting  a whitifli  vifeid  fluid,  that  is 
difcharged  by  ten  or  twelve  excretory  dudts 
into  the  urethra,  on  each  fide  of  the  openings 
of  the  veficulae  feminales  at  the  fame  time,  and 
from  the  fame  caufes  that  the  fe'men  is  ex- 
pelled. As  this  latter  fluid  is  found  to  be  ex- 
ceedingly limpid  in  the  veficulae  feminales 
of  the  dead  fubjecl:,  it  pi’obably  owes  its 
whitenefs  and  vifeidity  to  this  liquor  of  the 
jproftate, 
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The  -penis,  which  is  to  be  confidered  as  the 
vehicle  or  adive  organ  of  procreation,  is  com- 
pofed  of  two  columns,  the  corpora  cavernofa 
and  corpus  fpongiofum. — The  corpora  cavernofa, 
w^hich  conftitute  the  greateft  part  of  the  penis, 
may  be  defcribed  as  two  cylindrical,  ligamen- 
tous tubes,  each  of  which  is  compofed  of  an 
infinite  number  of  minute  cells  of  a fpongy 
texture,  which  communicate  with  each  other. 
— Thefe  two  bodies  are  of  a very  pliant  tex- 
ture, and  capable  of  confiderable  diftenlion  ; 
and  being  united  laterally  to  each  other,  oc- 
cafion  by  this  union,  a fpace  above  and  ano- 
ther below. — The  uppermoft  of  thefe  fpaces  is 
filled  by  the  blood-veffels,  and  the  lower  one, 
which  is  larger  than  the  other  by  the  urethra. 
Thefe  two  cavernous  bodies  are  at  firft  only 
feparated  by  a partition  of  tendinous  fibres, 
which  allow  them  to  communicate  with  each 
other ; but  they  afterwards  divaricate  from 
each  other  like  the  branches  of  the  letter  Y, 
and  diminifliing  gradually  in  fize,  are  attached, 
one  on  each  fide,  by  means  of  the  ligamentum 
fufpenformn  penis  to  the  ramus  ifchii,  and  to  the 
inferior  portion  of  tlie  os  pubis* 
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The  corpus  Jpongiofum  penis ^ or  corpus  fpon- 
giofum  urethra^  as  it  is  ftiled  by  fome  authors, 
begins  as  foon  as  the  urethra  has  palTed  the 
projlate^  with  a thick  origin  almoft  like  a heart, 
iirft  under  the  urethra,  and  afterwards  above 
it,  becoming  gradually  thinner,  and  furround- 
ing the  whole  canal  of  the  urethra,  till  it  ter- 
minates in  a conliderable  expanlion,  and  con- 
ftitutes  what  is  called  glans  penis ^ which  is 

exceedingly  vafcular,  and  covered  with  papillae 
like  the  tongue. — The  cuticle  which  lines  the 
inner  furface  of  the  urethra,  is  continued  over 
the  glans  in  the  fame  manner  as  it  is  fpread 
oyer  the  lips. 

The  penis  is  invefted  by  the  common  inte- 
guments, but  the  cutis  is  reflefted  back  eveiy 
where  from  the  glans  as  it  is  in  the  eye-lids, 
fo  that  it  covers  this  part  when  the  penis  is  in 
a relaxed  ftate,  as  it  were  with  a hood,  and 
from  this  ufe  is  called  prepuce. 

The  prepuce  is  tied  down  to  the  under  part 
of  the  glans,  by  a fmall  ligament  called  frcenum, 
which  is  in  faft  only  a continuation  of  the 
cuticle  and  cutis. — There  are  many  limple 
febaceous  follicles  called  glanduhs  odorifera, 

placed 
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placed  round  the  bafis  of  the  glans^  and  the 
fluid  they  fecrete,  ferves  to  preferve  the  exqui- 
fite  feiifibility  of  this  part  of  the  penis,  and  to 
prevent  the  ill  effects  of  attrition  from  the 
prepuce. 

• The  urethra  may  be  defined  to  be  a mem- 
branouscanal,  palling  from  the  bladder  through 
the  whole  extent  of  the  penis.  Several  veiy 
fmall  openings  called  lacuna^  communicate 
with  this  canal,  through  which  a mucus  is  dif- 
charged  into  it ; and  befides  thefe,  there  are 
two  glands,  firft  defcribed  by  Cowper,  as  fe- 
creting  a fluid  for  lubricating  the  urethra, 
and  called  Cowper’s  glands  (d)  ; and  Littre  (d^ 
fpeaks  of  a gland  fituated  near  the  proftate, 
as  being  deftined  for  the  fame  ufe. 

The  urethra  being  continued  from  the  neck 
of  the  bladder,  is  to  be  confidered  as  making 
part  of  the  urinary  .paflage  ; and  it  like  wife 
affords  a conveyance  to  the  femen,  which  we 

(f)  Both  Helfter  and  Morgagni  obferve,  that  fhey  have 
fometiines  not  been  able  to  find  thefe  glands,  fo  that  they 
do  not  feem  to  exifi:  in  all  fubjedls. 

(</)  Memoires  de  I’Acadamie  Royale  des  Sciences,  1700, 
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have  obferved,  is  occafionally  difcliarged  into 
. it  from  the  veficulse  feminales.  The  direction 
of  this  canal  being  firft  under  and  then  before 
' the  pubis,  occalion  a winding  in  its  courfe 
from  the  bladder  to  the  penis,  not  unlike  the 
turns  of  the  letter  S. 

\ 

I 

\ 

The  penis  has  three  pair  of  mufcles,  the 
ereilores,  acceleratores^  and  tranfverfales.  The 
lirft  oiiginate  from  the  tuberolity  of  the  ifchi- 
um,  and  terminate  in  the  corpora  cavernofir 
The  acceleratores  arife  from  the  fphincler,  and 
by  their  infertion  ferve  to  comprefs  the  bul- 
bous part  of  the  urethra ; and  the  tranfverfales 
are  deftined  to  afford  a paffage  to  the  femen,  by 
dilating  the  canal  of  the  urethra. 

The  arteries  of  the  penis  are  chiefly  derived 
from  the  internal  iliacs.  Some  of  them  are 
fuppofed  to  terminate  by  pabulous  orifices 
within  the  corpora  cavernofa  and  corpus  fpon- 
giofum  ; and  others  terminate  in  veins,  which 
at  lafl  make  up  the  vena  magna  dorfi  penis,  and. 

' other  fmaller  veins,  which  are  in  general  diftri- 
buted  in  like  order  with  the  arteries. 
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Its  iiefves  are  large  and  numerous  ; they 
arife  from  the  great  fciatic  nerve,  and  accom- 
pany the  arteries  in  their  courfe  through  the 
penis. 

We  have  nQW  defcribed  the  anatomy  of  this 
organ,  and  there  only  remains  to  be  explained, 
how  it  is  enabled  to  attain  that  degree  of  firm- 
nefs  and  diftenfion,  which  is  eflential  to  the 
great  work  of  generation. 

The  greateft  part  of  the  penis'  has  been 
fpoken  of,  as  being  of  a fpongy  and  cellular 
texture,  plentifully  fupplied  witli  blood-veflels 
and  nerves,  and  aS  having  mufcles  to  move  it 
in  different  directions  : now,  the  blood  is  con- 
ftantly  palling  into  its  cells  through  the  fmall 
branches  of  the  arteries  which  open  into  them, 
and  is  from  thence  as  conftantly  abforbed  by 
the  pabulous  orifices  of  fome  of  its  veins,  fo 
long  as  the  corpora  cavernofa  and  corpus  fpon- 
giofum  continue  to  be  in  a relaxed  and  pliant 
ftate.  But  when  from  any  nervous  influence 
or  other  means,  which  it  is  not  neceffary  here 
to  define  or  explain,  the  ereclores  or  other  muf- 
cles of  the  penis,  are  induced  to  contract;  tlie 
veins  undergo  a certain  degree  of  compreflion, 

and 
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and  the  pafiTage  of  the  blood  through  them  is 
lb  much  impeded,  that  it  colledls  in  them  in 
a greater  proportion  than  they  are  enabled  to 
carry  off : fo  that  the  penis  gradually  enlarges, 
and  being  more  and  more  forcibly  drawn  up 
againft  the  os  pubis,  the  vena  magna  itfelf  is 
at  length  compreffed,  and  the  penis  becomes 
fully  diftended.  But  as  the  caufes  which  firft 
Dccalioned  this  diftenfion ' fublide,  the  penis 
gradually  returns  to  its  ft  ate  of  relaxation. 

' Of  the  Female  Organs^  of  Generation- 

Anatomical  wiiters  ufually  divide  the  fe- 
male organs  of  generation  intU  external  and 
internal.  In  the  firft  divifion  they  include  the 

4 

mons  ve7ieris,  labia  piidendi,  ferinaewn,  clitoris, 
nympha  and  cantnculcz  myrtiformes  ; and  in  the 
latter,  the  vagina,  w'itli  the  uterus  and  its  ap- 
pendages. 

The  mons  veneris , which  is  placed  on  the  up- 
per part  of  the  fymphifis  pubis,  is  internally 
compofed  of  adipofe  membrane,  which  makes 
it  foft  and  prominent : it  divides  into  two 
parts  called  labia  pudendi,  which  defeending  to- 
' T wards 
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wards  the  rechim,  from  which  they  are  divided 
by  the  perinasum,  form  what  iS  called  the 
foiirchette.  The  perinecum  is  that  flelhy  fpace 
wliich  extends  about  an  inch  and  an  half  from 
the  foiirchette  to  the  anus,  and  from  thence 
about  two  inches  to  the  cocyx. 

The  labia  pudendi  being  feparated,  we  ob* 
ferve  a fulcus  called  fojfa  magna ; in  the  upper 
part  of  which  is  placed  the  clitoris,  a fmalJ 
round  fpongy  body,  in  fome  meafure  refem- 
bling  the  male  penis,  but  impervious,  com- 
pofed  of  two  corpora  cavernofa,  arifing  from 
the  tuberolities  of  the  os  ifehii ; furniflied 
with  two  pair  of  mufcles,  the  eredores  clitoris 
dis^  and  the  conjlridores  cunni  j and  terminating 
ia  a glans^  which  is  covered  with  its  prepuce. 
From  the  lower  part,  on  each  fide  of  the  folTa^ 
pafs  the  nympha,  two  membranous  and  fpongy 
folds  which  feem  deftined  for  ufeful  purpofes 
in  parturition,  by  tending  to  enlarge  the  vo- 
lume of  the  vagina,  as  the  child’s  head  palfes 
through  it. — Between  thefe,  about  the  middle 
of  the  folTa  magna,  we  perceive  the  orifice  of 
the  vagina  or  os  externum,  clofed  by  folds  and 
wrinkles  ; and  about  half  an  inch  above  this, 
and  about  an  inch  below  the  clitoris,  appears 

the 


[ 275  ] 

the  mealus  Urlnarius  or  orifice  of  the  urethra^ 
much  fliorter,  though  fomewhat  larger  than  in 
men,  with  a little  prominence  at  its  lower  edge, 
which  facilitates  the  introduction  of  the  ca- 
theter. 

T H E os  externum  is  furrounded  on  the  in- 
fide  by  feveral  membranous  folds  called  ca- 
runcula  myrtiformes,  which  are  commonly  fup- 
pofed  to  be  the  remains  of  a thin  membrane 
called  hymen,  that  covers  the  vagina  in  chil- 
dren. In  general,  the  hymen  is  fufliciently 
open  to  admit  the  palTage  of  the  menfes,  if  it 
exifts  at  the  time  of  their  appearance  j fome- 
times,  however,  it  has  been  found  perfectly 
clofed. 

The  vagina,  fituated  between  the  urethra 
and  the  rectum,  is  compofed  of  two  mem- 
branes, one  of  which  is  jnufcular,  and  the 
other  a continuation  of  that  which  covers  the 
folTa  magna,  furrounded  with  a fpongy  cellu-^ 
lar  fubftance.  It  terminates  in  the  uterus 
about  half  an  inch  above  the  os  tincse,  and  is 
wider  and  Ihorter  in  women  who  have  had 
children  than  in  virgins. 
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ALL.thefe  parts  are  plentifully  fupplied  witll 
blood-velfels  and  nerves.  Around  the  nymphs: 
there  are  febaceous  follicles,  which  pour  out  a 
fluid  to  lubricate  the  inner  furface  of  the  va- 
gina ; and  the  meatus  urinarius,  like  the  ure- 
thra" in  the  male  fubject,  is  conftantly  moiften- 
ed  by  a mucus,  which  defends  it"againft  the 
acriiuony  of  the  urine. 

The  uterus  is  a hollow  vifeus,  lituated  in 
the  hypogaftric  region, between  the  rectum  and 
bladder.  It  is  deftined  to  receive  the  firft  ru-  . 
diments  of  the  foetus,  and  to  aflift  in  the  de- 
velopement  of  all  its  parts,  till  it  arrives  at  a 
llate  of  perfection,  and  is  fitted  to  enter  into 
the  world,  at  the  time  appointed  by  the  wife. 
Author  of  nature. 

• The  uterus  in  its  unimpregnated  ftate,  re- 
fembles  a pear  in  fliape,  fomewhat  flattened, 
with  its  fundus  or  bottom  part  turned  towards 
the  abdomen,  and  its  cervix  or  Tteck  furrounded 
by  the  vagina. — The  entrance  into  its  cavity 
, forms  a little  protuberance,  which  has  been 
compared  to  the  mouth  of  a tench,,  and  is 
therefore  called  os  tinea* 
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•’  The  fubftance  of  the  uterus,  ■wlilcli  is  of  a 
confiderable  thicknefs,  appears  to  be  compofed 
■of  many  glands  interwoven  with  fmall  liga- 
mentous fibres,  fmall  branches  of  nerves,  fome 
lymphatics,  and  with  arteries  and  veins  innu- 
merable. Its  nerves  are  chiefly  derived  froni 
the  intercoftal,  and  its  arteries  and  veins  from 
the  hypogaftric  and  hemorrhoidal.  The  mem- 
brane which  lines  its  cervix,  is  a continuation 
of  the  inner  m.embrane  of  the  vagina ; but  the 
outer  furface  of  the  body  of  the  uterus  is  co- 
vered with  the  peritonaeum,  which  is  reflected 
over  it,  and  defcends  from  thence  to  the  intef- 
tinum  rectum.  This  duplicature  of  the  peri- 
tonaeum, by  pafling  off  from  the  fides  of  the 
uterus  to  the  fides  of  the  pelvis,  is  there  firmly 
connected,  and  forms  what  are  called  ligame77ta 
titeri  lata  ; which  not  only  ferve  to  fupport  the 
uterus,  but  tp  convey  nei'ves  and  blood-vefifeis 
to  it. 

The  ligamenti  uteri  rotunda  arife  fiom  the 
fides  of  the  fundus  uteri,  and  pafling  along 
within  the  fore-part  of  the  ligamenta  lata,  de- 
fcend  through  the  abdominal  rings,  and  termi- 
nate in  the  fubftance  of  the  mons  veneris.  The 
fubliance  of  thefe  ligaments  is  vafcular,  and 
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although  both  they  and  the  ligamenta  lata  ad- 
mit the  uterus  in  the  virgin  ftate,  to  move 
only  about  an  inch  up  and  down;  yet  in  the 
courfe  of  pregnancy  they  admit  of  confiderable 
diftenfion,  and  after  parturition,  return  nearly 
to  theii'  original  Hate  with  furprizing  quick- 
nefs. 

On  each  fide  of  the  inner  furface  of  the 
uteras,  in  the  angle  near  the  fundus,  a fmall 
orifice  is  to  be  difcovered,  which  is  the  begin- 
ning of  one  of  the  tuba  fallopiana — each  of 
thefe  tubes,  which  are  two  in  number,  pafling 
through  the  fubftance  of  the  uterus,  is  ex- 
tended along  the  broad  ligaments,  till  it 
reaches  the  edge  of  the  pelvis,  from  w'hence 
it  reflefts  back,  and  turning  over  behind  the 
ligaments,  about  an  inch  of  its  extremity  is 
feen  hanging  loofe  in  the  pelvis,  near  the  ova- 
rium.— Thefe  extremities  having  a jagged  ap- 
pearance, are  called  jimbria^  or  morfus  diaboli. 
Each  tubia  fallopiana  is  ufiTally  about  three 
inches  long.  Their  cavities  are  at  fiift  very 
fmall,  but  becomes  gradually  larger,  like  a 
trumpet,  as  they  approach  the  fimbriec. 
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Near  the  fimbriae  of  each  tuba  fallopiana, 
about  an  inch  from  the  uterus,  is  fituated  an 
oval  body  called  ovarium,  of  about  half  the 
fize  of  the  male  tefticle. — Each  of  thefe  ovaria 
is  covered  by  a production  of  the  peritonaeum, 
and  hangsloofein  the  pelvis. — They  are  of  a flat 
and  angular  form,  andappearto  be  compofedof 
a white  and  glandular  fubftance,  in  which  we 
are  able  to  difcover  feveral  minute  veficles  fill- 
ed with  a coagulable  lymph,  of  an  uncertain 
number,  but  not  often  exceeding  twelve  in 
each  ovary. — In  the  female  of  riper  years, 
thefe  veficles  become  exceedingly  turgid,  and 
a kind  of  yellow  coagulum  is  gradually  form- 
ed within  one  of  them,  which  increafes  till  its 
coat  difappears,  and  it  then  changes  into  an 
hemifpherical  body,  called  corpus  luteum,  which 
refembles  a bunch  of  currants,  and  is  hollow, 
containing  within  its  cavity  the  very  minute 
membranes  or  eggs,  each  of  which  may  be- 
come the  feat  of  a foetus. — In  conception,  one  ' 
of  thefe  mature  ova  is  fuppofed  to  be  impreg- 
nated with  the  male  femen,  and  to  be  fqueez- 
cd  out  of  its  nidus  into  the  fallopian  tube; 
and  it  is  obfervable,  that  the  number  of  fears 
or  fiflurcs  in  the  ovarium,  conftantly  corre- 
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fponds  with  the  number  of  foetufes  excluded 
by  the  mother. 

OJ"  Conception. 

I 

Man,  being  ever  curious  and  inquilitive, 
has  naturally  been  led  to  inquire  after  the  ori- 
gin of  his  exiftence ; and  the  fubject  of  gene-, 
ration  has  employed  the  philofophical  world 
in  all  ages:  but  in  following  nature  up  to  her 
minute  receffes,  the  philofopher  foon  finds 
himfelf  bewildered,  and  his  imagination  often 
fupplies  that  which  he  fo  eagerly  willies  to  dif- 
cover,  but  which  is  deftined  perhaps  never  to 
be  revealed  to  him.  Of  the  many  theories 
which  have  been  formed  on  this  fubjecl,  that 
of  the  ancient  philofophers  feems  to  have  been 
the  moll  fimple;  they  confidered  the  male  fe- 
men  as  alone  capable  of  forming  the  foetus, 
and  believed  that  the  female  only  afforded  it  a 
lodging  in  the  womb,  and  fbpplied  it  with 
nourilhment  after  it  was  perfectly  formed. — 
This  opinion,  however,  foon  gave  place  to  ano- 
ther, in  which  the  female  was  allowed  a more 
confiderable  fliare  in  conception. 


[ ■] 

This  fecond  fvftcm  confidcred  tlie'fcetus 
as  being,  formed  by  the  mixture  of  the  feminal 
liquor  of  both  fexes,  by  a certain  arrangement 
of  its  feveral  particles  in  the  uterus. — But  in 
the  1 6th  century,  veficles  or  eggs  were  difco- 
vered  in  the  ovaria  or  female  tefticles  ; the 
fgetus  had  been  found  fometimes  in  the  abdo- 
men, and  fometimes  in  the  fallopian  tubes ; 
and  the  two  former  opinions  were  exploded  in 
favour  of  a new  doctrine.  The  ovaria  were 
compared  to  a bunch  of  grapes,  being  fuppofed 
to  conlift  of  veficles,  each  of  which  had  a ftalk, 
fo  that  it  might  be  difengaged  without  hurt- 

I 

ing  the  reft,  or  fpilling  the  liquor  it  contained. 
Each  veficle  was  faid  to  include  a little  animal, 
almoft  complete  in  all  its  parts ; and  the  va- 
pour of  the  male  femen  being  conveyed  to  the 
ovarium,  was  fuppofed  to  produce  a fermenta- 
tion in  the  veficle,  which  approached  the  neareft 
to  maturity ; and  thus  inducing  it  to  difengage 
itfelf  from  the  ovarium,  it  paffed  into  the 
tuba  fallopiana,  through  which  it  was  con- 
veyed into  the  uterus.  Elere  it  was  fuppofed 
to  take  root  like  a vegetable  feed,  and  to  form, 
with  the  vefTels  originating  from  the  uterus, 
'Vs^hat  is  called  t\ie, placenta  5 by  means  of  which 
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the  circulation  is  carried  on  between  the  mo- 
ther and  the  foetus. 

I 

This  opinion,  with  all  its  abfurdities,  conti- 
nued to  be  almoft  univerfally  adopted,  till  the 
clofe  of  the  fame  century,  when  Leeuwen- 
hoeck,  by  means  of  his  glalTes,  difcovered  cer- 
tain opake  particles,  which  he  defcribed  as  fo 
many  animalcula^  floating  in  the  feminal  fluid 
of  the  male. 

This  difcovery  introduced  a new  fchifm 
among  the  philofophers  of  that  time,  and  gave 
rife  to  a fyftem  which  is  not  yet  entirely  ex- 
ploded. According  to  this  theory,  the  male 
femen  palling  into  the  tubae  fallopianae,  one  of 
the  animalcula  peneti'ates  into  the  fubftance  of 
the  ovarium,  and  enters  into  one  of  its  veli- 
cles  or  ova.  This  impregnated  ovum  is  then 
fqueezed  from  its  hulk,  through  the  coats  of 
the  ovarium,  and  being  feized  by  the  fimbriae, 
is  conduced  through  the  tube  to  the  uterus, 
where  it  is  uourifhed  till  it  arrives  at  a ftate  of 
perfection.  In  this  fyftem  there  is  much  in- 
genuity, but  there  are  certain  circumftanccs 
fuppofed  to  take  place,  which  have  been  lii- 
thcrto  inexplicable.  A celebrated  modern  ^ 
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writer,  M.  Buffon,  endeavours  to  refiore,  in 
fome  meafure,  the  moil  ancient  opinion,  by 
allowing  the  female  femen  a fhare  in  this  of- 
fice ; alTerting,  that  animalcula  or  organic 
particles  are  to  be  difcovered  in  the  feminal 
liquor,  of  both  fexes : he  derives  the  female 
femen  from  the  ovaria,  and  he  contends  that 
no  (Town  exifts  in  thofe  parts. — But  in  this  idea 
he  is  evidently  miilaken ; and  the  opinion 
now  mofl;  generally  adopted  is,  that  an  im- 
pregnation of  the  ovum,  by  the  influence  of 
the  male  femen,  is  eflential  to  conception. — ■ 
That  the  ovum  is  to  be  impregnated,  there 
can  be  no  doubt ; but  as  the  manner  in  which 
fuch  an  impregnation  is  fuppofed  to  take  place, 
and  the  means  by  which  the  ovum  afterwards 
gets  into  the  fallopian  tube,  and  from  thence 
into  the  uterus, areftillfoundedchieflyonhypo- 
thefis,  we  will  not  attempt  to  extend  fartlier, 
the  inveftigation  of  afubject,  concerningwhich 
fo  little  can  be  advanced  with  certainty. 

i 

Of  the  Foetus  in  XJtero. 

Opportunities  of  diflecHng  the  human 
gravid  uterus  occurring  but  .feldom,  the  ilate 
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of  the  embryo  (/)  immediately  after  conception 
cannot  be  perfectly  known. 

' When  the  ovum  defeends  into  the  uterus, 
it  is  fuppofed  to  be  very  minute ; and  it  is  not 
till  feveral  days  after  conception,  that  the  ru- 
diments of  the  embryo  begin  to  be  afeertained. 
— About  the  feventh  day  the  eye  may  difeover 
the  firft  lineaments  of  the  foetus ; but  thefe 
. lineaments  are  as  yet  very  imperfect.  Two 
little  veficles  appear  in  an  almoft  tranfparent 
jelly,  the  largeft  of  wliich  is  deftined  to  be- 
come the  head  of  the  foetus,  and  the  other 
fmaller  one  is  referved  for  the  trunk.  But  at 
this  period  no  extremities  are  to  be  feen ; the 
umbilical  chord  appears  only  as  a very  minute 
thread,  and  the  placenta  does  not  as  yet  ab- 
forb  the  red  particles  of  the  blood.  At  the 
end  of  fifteen  days,  not  only  the  head  but  the 
features  of  the  face  begin  to  be  developed. — ■ 
The  nofe  appears  like  a fmalf  prominent  line, 
and  we  are  able  to  difeover  another  line  un- 
der it,  which  is  deftined  for  the  fepafation  of 

, {/)  The  rudiments  of  the  child  are  ufually  dillinguilh* 
cd  by  this  name,  till  the  human  figure  can  be  diftinftly 
afeertained,  and  then  it  has  the  appellation  of  festus.  ' 

the 
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the  lips.  Two  black  points  appear  in  the 
place  of  eyes,  and  two  minute  holes  mark  the 
ears — at  the  tides  of  the  trunk,  both  above  and 
below,  we  fee  four  minute  protuberances, 
which  are  the  rudiments  of  the  arms  and  legs. 
At  the  end  of  three  weeks  the  body  of  the  foe- 
tus is  fomewhat  augmented,  and  both  the 
hands  and  feet  are  to  be  diflinguifhed.  The 
upper  extremities  are  found  to  increafe  fafter 
than  the  lower  ones,  and  the  feparation  of 
the  fingers  is  accompliflied  fooner  than  that  of 
the  toes. 

Towards  the  end  of  the  firft  month,  the 
foetus  is  about  an  inch  long,  and  the  human 
form  may  be  decifively  afeertained— all  the 
parts  of  the  face  may  be  diftinguiflxed,  the 
fliape  of  the  body  is  clearly  marked  out,  the 
haunches  and  the  abdomen  are  elevated,  the 
fingers  and  toes  are  feparated  from  each^  other, 
and  the  inteftines  appear  like  mintite  threads. 
After  fix  weeks  the  foetus  is  grown  much  lon- 
ger, and  the  human  figure  appears  to  be  more 
perfect,  but  the  head  is  kill  larger  in  propor- 
tion than  the  other  parts  of  the  body. 
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At  the  end  of  the  fecond  month,  the  foetus 
meafures  two  inches  and  a quarter,  at  the  end 
of  the  third  month  three  inches  and  a half, 
and  about  the  fourth  or  fifth  month,  ufually 
about  five  inches ; and  from  that  time  to  the 
end  of  the  ninth  month  it  gradually  increafes 
to  about  the  length  of  twelve  inches,  fome- 
times  more,  and  fometimes  not  quite  fo  much. 

The  foetus  during  all  this  time  aifumes  an 
oval  figure,  which  correfponds  with  the  fliape 
of  the  uterus.  Its  chin  is  found  reclining  on 
its  breaft  with  its  knees  drawn  up  towards  its 
chin,  and  its  arms  folded  over  them.  But  it 
feems  likely,  that  the  pofture  of  fome  of  thefe 
parts  is  varied  in  the  latter  months  of  preg- 
nancy, fo  as  to  caufe  thofe  painful  tw'itches, 
which  its  mother  ufually  feels  from  time  to 
time. — In  natural  cafes  its  head  is  probably 
placed  towards  the  os  tineas,  from  the  time  of 
conception  to  that  of  its  birth  j though  for- 
merly it  was  confidered  as  being  placed  to- 
wards the  fundus  uteri,  till  about  the  eighth 
or  ninth  month,  when  the  head,  by  becoming 
fpecifically  heavier  than  the  other  parts  of  the 
body,  was  fuppofed  to  be  turned  downwards. 
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The  capacity  of  the  uterus  increafes  in  pro- 
portion to  the  growth  of  the  foetus,  but  with- 
out becoming  thinner  in  its  fubftance  as  might 
naturally  be  expelled. — The  nourifhment  of 
the  foetus,  during  all  this  time,  feems  to  be  de- 
rived from  the  placenta,  which  appears  to  be 
originally  formed  by  that  part  of  the  ovum 
which  is  next  the  fundus  uteri.  The  remain- 
ing unconnected  part  of  the  ovum,  and  like- 
wife  the  furface  of  the  placenta,  are  covered 
by  a membrane  called  chorion  (^) ; and  within, 
this  is  another  pellucid  membrane  called  am~ 
nlos  (F) ; and  thefe  two  include  a watery  fluid, 
{g)  Befides  thefe  two  membranes,  Dr.  Hunter  has  dif- 
covered  a third,  which  is  the  exterior  one,  being  fuppofed 
to  be  a lamella  from  the  inner  furface  of  the  uterus.  In 
the  latter  months  of  pregnancy  it  becomes  gradually  thin- 
ner and  more  connedted  with  the  chorion — he  has  named 
jt  membrana  caduca,  or  decidua,  as  it  is  call  off  with  the 
placenta. 

(A)  In  fome  quadrupeds  the  urine  appears  to  be  con- 
' veyed  from  the  bladder  through  a canal  called  urachus,  to 
)the  allantois,  which  is  a refervoir,  refembling  a long  and 
flind  gut,  fituated  between  the  chorion  and  amnios.  The 
human  fcetus  feems  to  have  no  fuch  refervoir,  though  fome 
writers  have  fuppofed  that  it  does  exift.  From  the  top  of 
th,e  bladder,  a few  longitudinal  fibres  are  extended  to 
the  umbilical  chord  ; and  thefe  fibres  have  been  confidered 
as  the  urachus,  though  without  haying  been  ever  found 
pervious, 
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which  is  the  liquor  amnii  (/),  in  which  the  foe- 
tus floats  till  the  time  of  its  birth. — In  the  firft 
months  of  pregnancy,  the  involucra  bear  a 
large  proportion  to  their  contents  ; but  this 
proportion  is  afterwards  reverfcd,  as  the  foetus 
increafes  in  bulk. 

The  placenta,  which  is  the  medium  through 
which  the  blood  is  conveyed  from  the  mother 
to  the  foetus,  and  the  manner'  in  which  this 
conveyance  takes  place,  deferve  to  be  clearly 
defcribed,  as  being  a fubject  not  generally  un- 
derftood. — Without  fuch  an  explanation  it 
might  perhaps  be  readily  fuppofed,  that  the  ar- 
teries of  the  uterus  pafs  into  the  fubftance  of 
the  placenta  ; and  that  the  blood,  after  being 
conveyed  through  the  umbilical  arteries  to  the 

(/■)  The  liquor  amnii  coagulates'  like  the  lymph.  It 
r has  been  fuppofed  to  pafs  into  the  cefophagus,  and  to 

afford  nourilhment  to  the  foetus ; but  this  does  not  feem 

• \ 

^ probable.  Children  have  come  into  the  world  without 
an  cefophagus,  or  any  communication  between  the  ftomach 
and  the  mouth ; but  there  has  been  no  well  attefted  in- 
ftance,  of  a child’s  having  been  born  without  a placenta ; 
and  it  does  not  feem  likely,  that' any  of  the  fluid  can  be 
abforbed  through  the  pores  of  the  fkin,  the  Ikin  in  the  foe- 
tus being  every  where  covered  with  a great  quantity  of 


mucus. 


foetus, 


foetus,  is  returned  back  by  the  umbilical  vein 
to  the  placenta,  and  from  thence  to  the  uterus. 
-—Such  an  idea,  however,  would  be  a very  er- 
roneous one.  We  will  point  out  the  true 
manner  in  which  this  procefs  is  conduced. 

The  placenta  is  a broad,  flat,  and  fpongy 
fubftance,  like  a cake,  clofely  adhering  to  the 
inner  furface  of  the  womb,  ufually  near  the 
fundus,  and  appearing  as  it  were  made  up  of  the 
ramifications  of  the  umbilical  arteries  and  vein. 
The  arteries  of  the  uterus  difcharge  their  con- 
tents into  the  fpongy  cells  of  this  cake,  and 
the  veins  of  the  placenta,  abforbing  the  blood 
from  thefe  cells  in  the  fame  manner  as  they  ab- 
forb  it  in  the  corpora  cavernofa  penis,  atlength. 
form  the  umbilical  vein,  which  pafles  on  to  the 
finusof  the  vena  portse,  and  from  thence  to  the 
vena  cava,  by  means  of  the  canalis  venofus, 
a communication  that  is  clofed  in  the  adult. 
But  the  circulation  of  the  blood  through  the 
heart  is  not  conduced  in  the  foetus  as  in  the 
adult : in  the  latter,  the  blood  is  carried  from 
the  right  auricle  of  the  heart  through  the  pul- 
monary artery,  and  is  returned  to  the  left  au- 
ricle by  the  pulmonary  vein ; but  a dilata- 
tion of  the  lungs  is  eflential  to  the  paflage  of 
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the  blood  through  the  pulmonary  veffels,  and 
this  dilatation  cannot  take  place  till  after  the 
child  is  born  and  has  refpired.  This  defici- 
ency, however,  is  fupplied  in  the  foetus  by 
an  immediate  communication  between  the 
right  and  left  auricle,  through  an  oval  open- 
ing, in  the  feptum  which  divides  the  two  au- 
ricles, called  foramen  ovale.  The  blood  is  like- 
wife  tranfmitted  from  the  pulmonar}'^  artery 
to  the  aorta,  by  means  of  a duct  called  canalis 
arteriofus,  which,  like  the  canalis  venofus,  and 
foramen  ovale,  gradually  clofes  after  bii'th. 

The  blood  is  returned  again  from  the  foe- 
tus through  two  arteries  called  the  umbilical  ar- 
teries, which  fometimes  arife  from  the  iliacs, 
and  fometimes  from  the  aorta  defcendens. 
Thefe  tWo  vefl'els  taking  a winding  courfe  with 
the  vein,  form  with  that,-  and  the  membranes 
by  which  they  are  furrounded,  what  is  called 
the  umbilical  chord.  Thefe  arteries,  after  rami- 
fying through  the  fubftance  of  the  placenta, 
open  and  difcharge  theii’  blood  into  its  cells> 
from  whence  it  is  abforbed  by  the  veins  of  the 
uterus ; fo  that  a conftant  depofition  and 
abforption  ai'e  carried  on,  and  the  foetus  is 

found 
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found  to  have  a circulation  independent  of  its 
mother. 


Of  the  T“horax. 

HE  thorax^  or  cheft,  is  that  cavity  of  the 


trunk  which  extends  from  the  clavicles 


or  the  lower  part  of  the  neck,  to  the  diaphragm, 
and  includes  the  vital  organs,  which  are  the 
heart  and  lungs  j and  likewife  the  trachea  and 
cefophagus. — This  cavity  is  formed  by  the 
ribs  and  vertebrae  of  the  back,  covered  by  a 
great  number  of  mufcles,  and  by  the  common 
integuments,  and  anteriorly  by  two  glandular 
bodies  called  the  breafts. — The  fpaces  between 
the  ribs  are  filled  up  by  mufcular  fibres,  wliich 
from  their  fituation,  arc  called  intercoftal 
mufcles. 


CHAP.  V. 
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SECTION  I. 

Of  the  Breafs. 

The  breafs  may  be  defined  to  be  two 
lai'ge  conglomerate  glands,  mixed  with 
a good  deal  of  adipofe  membrane.  The  glan- 
dular part  is  compofed  of  an  infinite  number 
, of  minute  arteries,  veins,  and  nerves. 

The  arteries  are  derived  from  two  different 
trunks,  one  of  which  is  called  the  internal^  and 
th'e  other  the  external  mammary  artery.  The 
firft  of  thefe  arifes  from  the  fubclavian,  and 
the  latter  from  the  axillary. 

9 

The  veins  every  where  accompany  the  ar*. 
teries,  and  are  diftinguifhed  by  the  fame  name. 
— The  neiwes  are  chiefly  from  the  vertebral  , 
pairs. — Like  all  other  conglomerate  glands,  the 
breaks  are  made  up  of  a great  many  fmall 
diftinfr  glands,  in  which  the  milk  is  fecreted 
from  the  ultimate  branches  of  arteries.  The 
excretory  dufrs  of  thefe  feveral  glands,  gra- 
dually uixiting  as  they  approach  the  nipple, 

form 


[ 293  ] 

form  the  iuhuli  ladiferi  (/),  which  are  ufually 
about  feven  or  eight  in  number,  and  open  at 
its  apex.  Thefe  ducts,  in  their  courfe  from  the 
glands,  are  furrounded  by  a ligamentary  elaftic 
fubftance,  which  terminates  with  them  in  the 
nipple.  Both  this  fubftance,  and  the  dufts 
which  it  contains,  are  capable  of  confiderable 
extenfion  and  contraction  j but  in  their  natural 
ftate  are  moderately  corrugated,  fo  as  to  pre- 
vent an  involuntary  flow  of  milk,  unlefs  the 
diftending  force  be  very  great,  from  the  ac- 
cumulation of  too  great  a quantity. 

The  whole  fubftance  of  the  nipple  is  ve- 
ry fpongy  and  elaftic ; its  external  furface 
is  uneven,  and  full  of  fmall  tubercles.  The 
nipple  is  furrounded  with  a difk,  or  circle  of 
a different  colour  called  the  areola  ; and  on 
the  inftde  of  the  fkln,  under  the  areola,  are 
many  febaceous  glands,  w'hich  pour  out  a mu- 
qus  to  defend  the  areola  and  nipple:  for  the 
fkin  upon  thefe  parts  is  very  thin  ; and  the 
nervous  papillae  lying  very  bare,  are  much 
expofed  to  irritation. 

The  breafts  are  formed  for  the  fecretion  of 
milk,  which  is  deftined  for  the  nourifhment  of 

(/)  Nuck  was  the  firft  who  obferved  that  thefe  tubuli 
communicate  with  each  other  before  they  reach  the  nipple. 
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the  child  for  fome  time  after  its  birth.  This 
fecretion  begins  to  take  place  foon  after  deli- 
very, and  continues  to  flow  for  many  months 
in  very  large  quantities,  if  the  woman  fucldes 
her  child. 

The  operation  of  fusion  depends  on  the 
principles  of  the  air-pump,  and  the  flow  of 
milk  through  the  lactiferous  tubes  is  facilitat-* 
ed  by  their  being  flretched  out, 

■ The  milk,  examined  chemically,  appears  to 
be  compofed  of  oil,  mucilage,  and  water,  and 
of  a confiderable  quantity  of  fugar.  The  gene- 
rality of  phyflologifts  have  fuppofed  that,  like 
the  chyle,  it  frequently  retains  the  properties 
of  the  aliment  and  medicines  taken  into  the 
ftomach  ; but  from  fome  late  experiments  (m), 
this  fuppofltion  appears  to  b^  ill  founded. 

SECTION  II, 

\ 

Of  the  Pleura^ 

TH  E cavity  of  the  thorax  is  eveiy  where 
lined  by  a membrane  of  a firm  texture 
t;alled  pleura.  It  is  compofed  of  two  difl;in<^ 
(jw)  Seg  Xh^Journ.  deMed.  for  Jan.  1781. 

portions 
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portions  or  bags,  which,  by  being  applied  to, 
each  Other  laterally,  form  a feptum  called 
media flinum,  which  divides  the  cavity  into  tv/o 
parts,  and  is  attached  pofteriorly  to  the  ver- 
tebrae of  the  back,  and  anteriorly  to  the  fler- 
num. — But  the  two  laminae  of  which  this  fep“- 
turn  is  formed,  do  not  every  where  adhere  to 
each  other ; for  at  the  lower  part  of  the  tho- 
rax they  are  feparated,  to  afford  a lodgment 
to  the  heart ; and  at,  the  upper  part  of  the  ca- 
vity, they  receive  between  them  the  thymus. 

The  pleura  is  plentifully  fupplied  with  ar- 
teries and  veins  from  the  internal  mammary, 
and  theintercoftals.  Its  nerves,  which  are  very 
inconfiderable,  are  derived  chiefly  from  the 
dorfal  and  intercoftal  nerves. 

The  furface  of  the  pleura,  like  that  of  the 
peritonseum  and  other  membranes  lining  ca- 
vities, is  conftantly  bedewed  with  a ferous 
moifture  («),  which  prevents  adhefions  of  the 
vifcera. 

(«)  When  this  fluid  is  exhaled  in  too  great  a quantity, 
or  is  not  properly  carried  ofF,  it  accumulates  and  confti- 
tutes  the  hydrops  pedloris. 

I 
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The  mediaftinum,  by  dividing  the  breaft 
into  two  cavities,  obviated  many  inconveni- 
encies,  to  which  we  Ihould  otherwife  be  liable. 
It  prevents  the  two^  lobes  of  the  lungs  from 
comprelling  each  other  when  we  lie  on  one 
fide ; and  confequently  contributes  to  the  free- 
dom of  refpiration,  which  is  difturbed  by  the 
leaft  preffure  on  the  lungs. — If  the  point  of  a 
fword  penetrates  between  the  ribs  into  the 
cavity  of  the  thorax,  the  lungs  on  that  fide 
ceafe  to  perform  their  office,  becaufe  the  air 
being  admitted  through  the  wound,  prevents 
the  dilatation  of  that  lobe,  while  the  other  lobe, 

\ 

which  is  feparatedfrom  it  by  the  mediaftinum, 
remains  unhurt,  and  continues  to  perform  its 
fundion  as  ufual. 


SECTION  III, 

Of  the  thymus,. 

The  thymus  is  a glandular  fubftance,  the 
ufe  of  which  is  not  perfedly  afcertained, 
its  excretory  dud  not  having  yet  been  difco- 
vered.  It  is  of  an  oblong  figure,  and  is  larger 
jn  the  foetus,  and  in  young  children  than  in 

adults. 
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adults,  being  fometimes  nearly  effaced  in  very 
old  fubjecls.  It  is  placed  in  the  upper  part  of 
the  thorax,  between  the  two  laminae  of  the 
mediaftinum ; but  at  firft  is  not  altogether  con- 
tained within  the  cavity  of  the  cheft,  being 
found  to  bolder  upon  the  upper  extremity  of 
the  fternum. 


Of  the  Diaphragm. 

H E cavity  of  the  thorax  is  feparated  from 


that  of  the  abdomen,  by  a flelhy  and 
membranous  feptum  called  the  diaphragm  or 
midriff.  The  greateft  part  of  it  is  compofed 
of  mufcular  fibres ; and  on  this  account,  fyf- 
tematic  writers  ufually  place  it  very  properly 
among  the  mufcles. — Its  middle  part  is  ten- 
dinous, and  it  is  covered  by  the  pleura  above, 
and  by  the  peritonaeum  below. — It  feems  to 
haye  been  Improperly  named  feptum  tranfver^ 
fum,  as  it  it  does  not  make  a plane,  tranfverfe 
divifion  of  the  two  cavities,  but  forms  a kind 
of  vault,  the  fore-part  of  which  is  attached  to 
the  tiernum. — Laterally  it  is  fixed  to  the  lafi; 
of  the  true  ribs,  and  to  all  the  falfe  ribs  j and 


SECTION  IV. 
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its  lower  and  pofterior  part  is  attached  to  the 
vertebras  lumborum,  where  it  may  be  faid  to 
be  divided  into  two  portions  or  crura  (o'). 

\ 

The  principal  arteries  of  the  diaphragm  are 
derived  from  the  aorta,  and  its  veins  pafs  in- 
to the  vena  cava. — Its  nerves  are  chiefly  de- 
rived from  the  cervical  pairs. — It  affords  a 
paffage  to  the  vena  cava  through  its  tendinous 
part,  and  to  the  oefophagus  through  its  flefhy 
portion. — The  aorta  pafl'es  down  behind  it  be- 
tween its  crura. 

The  diaphragm  not  only  ferves  to  divide 
the  thorax  from  the  abdomen,  but  by  its  muf- 
cular  ftrudture,  is  rendered  one  of  the  chief 
agents  in  refpiration. — When  its  fibres  con- 
tract, its  convex  fide  which  is  turned  towards 
the  thorax,  becomes  gradually  flat,  and  by 
increafingthe  cavity  of  the  breafl,  affords  room 
for  a complete  dilatation  of  the  Ipngs,  by  means 
of  the  air  which  is  then  drawn  into  them  by 

ft 

(o)  Anatomical  writers  have  ufually  deferibed  the  dia- 
phragm, as  being  made  up  of  two  mufcles  united  by  a 
middle  tendon  j and  thefe  two  portions  or  crura,  form 
what  they  fpeak  of  as  the  inferior  mu/cle,  arifing  from  the 
lides  and  fore-part  of  the  vertebras. 


the 
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the  act  of  infpiration. — The  fibres  of  the  dia- 
phragm then  relax,  and  as  it  refiimes  its  former 
-ftate,  the  cavity  of  the  thorax  becomes  gra- 
dually diminilhed,  and  the  air  is  diiven  out 
again  from  the  lungs,  by  a motion  contrary  to 
the  former  one,  called  exfpiration. 

It  is  in  fome  meafureby  means  of  the  dia- 
phragm, that  we  void  the  faeces  at  the  anus, 
and  empty  the  urinary  bladder. — Befides  thefe 
offices,  the  acts  of  coughing,  fneezing,  fpeak- 
ing,  laughing,  gaping,  and  fighing,  could  not 
take  place,  without  its  affiftance;  and  the  gen- 
tle preflure,  which  all  the  abdominal  vifcera 
receive  from  its  conftant  and  regular  motion, 
cannot  fail  to  affilt  in  the  performance  of  the 
feveral  fundions,  which  were  afcribed  to  thofe 
vifcera, 


SECTION  V, 

Of  the  ’Trachea, 

The  trachea  or  windpipe,  is  a cartilagi- 
nous and  membranous  canal,  through 
which  the  air  pafles  into  the  lungs.— Its  up- 
* per  part,  wliigh  is  called  the  larynx,  is  com- 

pofed 
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pofed  of  five  cartilages.  The  uppermofi;  and 
fmalleft  of  thefe  cartilages,  is  placed  over  the 
glottis  or  mouth  of  the  larynx,  and  is  called 
epiglottis,  which  has  been  before  fpokcn  of,  as 
doling  the  paflage  to  the  lungs  in  the  act  of 
fwallowing.  The  tides  of  the  larynx  arc  com- 
pofed  of  the  two  arytenoide  cartilages,  which 
are  of  a very  complex  figure,  not  eafy  to  be 
defcribed.  The  anterior  and  larger  part  of  the 
larynx  is  made  up  of  two  cartilages,  one  of 
which  is  called  thyroides  or  fcutiformis,  from  its 
being  fliaped  like  a buclder ; and  the  other 
cricoides  or  anmdaris,  from  its  refembling  a 
ring.  Both  thefe  cartilages  may  be  felt  imme- 
diately under  the  Ikin,  at  the  fore-part  of  the 
throat,  and  the  thyroides,  by  its  convexity, 
forms  an  eminence  called  fomum  adami,  which 
is  ufually  more  confiderable  in  the  male  than 
in  the  female  fubject. 

All  thefe  cartilages  are  united  to  each  other 
by  means  of  very  elaftic,  ligamentous  fibres  ; 
and  are  enabled  by  the  alTiftance  of  their  feve- 
ral  mufcles,  to  dilate  or  contract  the  paflage  of 
the  larynx,  and  to  perform  that  variety  of 
motion  which  feems  to  point  out  the  larynx, 
as  the  principal  organ  of  the  voice  ; for 

when 
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when  the  air  pafTes  out  through  a wound  In 
the  trachea,  it  produces  no  found. 

These  cartilages  are  moiftened  by  a mucus, 
which  feems  to  be  fecreted  by  minute  glands 
lituated  near  them. — The  upper  part  of  the 
trachea,  and  the  cricoid  and  thyroid  cartilages, 
are  in  fome  meafure  covered  anteriorly  by  a 
conliderable  body,  which  is  fuppofed  to  be  of 
a glandular  ftructure,  and  from  its  lituation  is 
called  the  thyroid  gland;  though  its  excretory 
duct  has  not  yet  been  difcovered,  or  its  real 
ufe  afcertained. 

The  glottis  is  interiorly  covered  by  a very 
fine  membrane,  which  is  moiftened  by  a con- 
ftant  fupply  of  a watery  fluid. — From  the  la- 
rynx, the  canal  begins  to  take  the  name  of  tra- 
chea or  ajfera  arteria,  and  extends  from  thence 
as  far  down  as  the  fourth  or  fifth  vertebra  of 
the  back,  where  it  divides  into  two  branches, 
which  are  the  right  and  left  bronchial  tube.— 
Each  of  thefe  bronchi  (/>),  ramifies  through  the 

fubftance 

{p)  The  right  bronchial  tube  is  ufually  found  to  be 
fomewhat  fhorter  and  thicker  than  the  left ; and  M.  Por- 
tal, who  has  publilhed  a memoir  on  the  adtion  of  the 

lungs 
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fubflance  of  that  lobe  of  the  lungs,  to  which 
it  is  diftributed,  by  an  infinite  number  of 
branches,  which  are  formed  of  cartilages  fe- 
parated  from  each  other  like  thofe  of  the  tra- 
chea, by  an  intervening  membranous  and  liga- 
mentary fubftance.  Each  of  thefe  cartilages 
is  of  an  angular  figure ; and  as  they  become 
gradually  lefs  and  lefs  in  their  diameter,  the 
lower  ones  are  in  fome  meafure  received  into 
thofe  above  them,  when  the  lungs  after  be- 
ing inflated,  gradually  collapfe  by  the  air  be- 
ing puflied  out  from  them  in  expiration. — As 
the  branches  of  the  bronchi  become  more  mi- 
nute, their  cartilages  become  more  and  more 
angular  and  membranous,  till  at  length  they 
are  found  to  be  perfedly  membranous,  and  at 
lafl;  become  invifible. 

The  trachea  is  furniflied  with  flefhy  or  muf- 
cular  fibres,  fome  of  which  pafs  through  its 
whole  extent  longitudinally,  while  the  others 


lungs  on  the  aorta  in  refpiration,  obferves,  that  the  left 
bronchial  tube  is  clofely  contrafted  by  the  aorta  j and 
from  fome  experiments,  he  is  induced  to  conclude,  that 
in  the  firft  refpirations,  the  air  only  enters  into  the  right 
lobe  of  the  lungs.— Memoires  dc  TAcadenue  Royale  des 
Sciences,  1769. 
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are  carried  round  it  in  a circular  direction  ; fo 
that  by  the  contraction  or  relaxation  of  thefe 
fibres,  it  is  enabled  to  ftiorten  or  lengthen  it- 
felf,  and  likewife  to  dilate  or  contraft  the  dia- 
meter of  its  paflage. 

The  trachea  and  its  branches,  in  all  their 
ramifications,  are  furnilhed  with  a great  num- 
ber of  fmall  glands  which  are  lodged  in  their 
cellular  fubftance,  and  difcharge  a mucous 
fluid  on  the  inner  furface  of  thefe  tubes. 

The  cartilages  of  the  trachea,  by  keeping 
it  conftantly  open,  afford  a free  paflage  to  the 
air,  which  we  are  obliged  to  be  inceflantly  re- 
fpiring ; and  its  membranotis  part,  by>  being 
capable  of  contraclion  and  dilatation,  enables' 
us  to  receive  and  expel  the  air  in  a greater  or 
lefs  quantity,  and  with  more  or  lefs  velocity, 
as  may  be  required  in  finging  or  in  declama- 
tion. This  membranous  ftrufture  of  the  tra- 
chea pofteriorly,  feems  likewife  to  aflift  in  the 
defcent  of  the  food,  by  preventing  that  im- 
pediment to  its  paflage  down  the  oefophagus, 
which  might  be  expcded,  if  the  cartilages 
were.complete  rings. 


The 
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The  trachea  receives  its  arteries  from  the 
carotid  and  fubclavian  arteries,  and  its  veins 
pafs  into  the  jugulars.— Its  nei'ves  arife  from 
the  recurrent  branch  of  the  eighth  pair,  and 
from  the  cervical  plexus. 


SECTION  VI. 

t 

Of  the  Lungs, 

HE  lungs  fill  the  greater  part  of  the  ca- 


vity of  the  breaft.  They  are  of  a foft 
and  fpongy  texture,  and  are  divided  into  tv^o 
lobes,  which  are  feparated  from  each  other  by 
the  mediafdnum,  and  are  externally  covered 
by  a production  of  the  pleura.  Each  of  thefe 
is  divided  into  two  or  three  lefler  lobes  ; and 
we  commonly  find  three  in  the  right  fide  of 
the  cavity,  and  two  in  the  left. 

T o difcover  the  ftruClure  of  the  lungs,  it  is 
requu'ed  to  follow  the  ramifications  of  the 
bronchi,  which  were  defcribed  in  the  laft  fec- 
tion. — Thefe  becoming  gradually  more  and 
more  minute,  at  length  terminate  in  the  cel- 
lular fpaces  or  veficles,  which  make  up  the 
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frreateft  part  of  the  fubftance  of  the  lungs,  and' 
readily  communicate  with  each  other. 

The  lungs  leem  to  poffefs  but  little  fenhbi- 
lity.  Their  nerves,  which  are  fmall,  and  few 
in  number,  are  derived  from  the  intercoftal 
and  eighth  pair.  This  laft  pair  having  reach- 
ed the  thorax,  fends  off  a branch  on  each  fide 
of  the  trachea,  called  the  recurrent^  which  re-, 
afcends  at  the  back  of  the  traOhea,  to  which 
it  furnifhes  branches  in  its  afeent,  as  well  as 
to  the  oefophagus,  but  it  is  chiefly  diftributed, 
to  the  larynx  and  its  mufcles.  By  dividing 
this  recurrent  neiwe  at  its  origin,  an  animal  is 
deprived  of  its  voice.' 

There  are  two  feries  of  arteries  which  car- 
ry blood  to  the  lungs,  thefe  are  the  arter'uz 
bronchi  ales,  'and  the  pulmonary  artery. 


The  drteri(^  hronchiales,  begin  ufually  by 
two  branches,  one  of  which  commonly  arifes' 
from  the  intercoftal,  and  the  other  from  the 
trunk  of  the  aorta : but  fometimes  there  are* 
three  of  thefe  arteries,  and  in  fome  fubjedts 
only  one. — The  ufe  of  thefe  arteries  is  to  ferve 
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for  the  nourlfliment  of  the  lungs,  and  their  ra- 
mifications are  feen  creeping  every  where  on 
the  branches  of  the  bronchi. — The  blood  is 
brought  back  from  them  by  the  bronchial  vein 
into  the  vena  azygos. 

The  pulmonary  artery  and  vein  are  notin- 
tended  for  the  nouriflunent  of  the  lungs,  but 
the  blood  in  its  paffage  through  them,  is  def- 
tined  to  undergo  fome  changes,  or  to  acquire 
certain  eflential  properties  (from  the  action 
of  the  air),  which  it  has  loft  in  its  circula- 
tion through  the  other  parts  of  the  body. 
The  pulmonary  artery  receives  the  blood  from 
the  right  ventricle  of  the  heart,  and  dividing 
into  two  branches,  accompanies  the  bronchi 
every  where,  by  its  ramifications  through  the 
lungs ; and  the  blood  is  afterwards  conveyed 
back  by  the  pulmonary  vein,  which  gradually 
forming  a confiderable  trunk,  goes  to  empty 
itfelf  into  the  left  ventricle  of  the  heart ; fo 
that  the  quantity  of  blood  which  enters  into 
the  lungs,  is  perhaps  greater  than  that  which 
is  fent  in  the  fame  proportion  of  time,  through 
all  tlie  other  pai'ts  of  the  body. 
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SECTION  VII. 

Of  Refpiration* 

Respiration  coniiitutes  one  of  thofe 

funcHons  which  are  properly  termed  vi- 
tal, as  being  effential  to  lifej  for  to'live  and 
to  breathe  are  in  fact  fynonymous  terms.  It 
confifts  in  an  alternate  contraction  and  dilata- 
tion of  the  thorax,  by  firft  infpiring  air  into  the 
lungs,  and  then  expelling  it  from  them  in  ex- 
fpiration. 

I T will  perhaps  be  eafy  to  diftinguilli  and 
point  out  the  feveral  phaenomena  of  refpira- 
tion  ; but  to  explain  their  phyfical  caufe  will 
be  attended  with  difficulty  j for  it  will  natu- 
rally be  enquii'ed,  how  the  lungs,  when  empti- 
ed of  the  air,  and  contrafted  by  exfpiration, 
become  again  inflated,  they  themfelves  being 
perfectly  paffive? — How  the  ribs  are  elevated 
in  oppofition  to  their  own  natural  fituation  ? 
and  why  the  diaphragm  is  contracted  down- 
wards towards  the  abdomen  ? Were  we  to  af- 
fert  that  the  air,  by  forcing  its  way  into  the 
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cavity  of  the  lungs,  dilated  them,  and  confe- 
quently  elevated  the  ribs,  and  prefled  down  the 
diaphragna,  we  fliould  fpeak  erroneoufly. 
What  induces  the  firftinfpiration,  it  is  noteafy 
to  afcertain  ; but  after  an  animal  has  once  re- 
fpired,  it  would  feem  likely  that  the  blood 
after  expiration  finding  its  paflage  through 
the  lungs  obftru6ted,  becomes  a JHmulus^  which 
induces  the  intercoftal  mufcles  and  the  dia- 
phragm to  contract,  and  enlarge  the  cavity  of 
the  thorax,  in  confequence  perhaps  of  a cer- 
tain nervous  influence,  which  we  will  not 
here  attempt  to  explain.  The  air  then  ruflies 
into  the  lungs  ; every  branch  of  the  bronchial 
tubes,  and  all  the  cellular  fpaces  into  which 
they  open,  become  fully  dilated  j and  the  pul- 
monary veflels  being  equally  diftended,  the 
blood  flows  throuo'h  them  with  eafe.  But  as 
the  flimulus,  which  firfl;  occafioned  this  dilata- 
tion ceafes  to  operate,  the  mufcles  gradually 
contract,  the  diaphragm  rifes  upwards  again, 
and  diminiflies  the  cavity  of  the  cheflj  the  ribs 
return  to  their  former  ftate,  and  as  the  air  pafles 
out  in  exfpiration,  the  lungs  gradually  coUapfe, 
and  a refiftance  to  the  paflage  of  the  blood 
again  takes  place.  But  the  heart  continuing  to 
^ receive  and  e:spel  the  blood,  the  pulmonaiy 
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arteiy  begins  again  to  be  diftended,.the  ftimu- 
lus  is  renewed,  and  the  fame  procefs  is  repeated, 
and  continues  to  be  repeated,  in  a regular  fuc- 
ceffion  during  life  : for  though  the  mufcles  of 
refpiration,  having  a mixed  motion,  are,  (un- 
like the  heart)  in  fome  meafure  dependent  on 
the  will,  yet  no  human  being,  after  having  once 
refpired,  can  live  many  moments  without  it, — 
In  an  attempt  to  hold  one’s  breath,  the  blood 
foon  begins  to  diftend  the  veins,  which  are 
unable  to  empty  their  contents  into  the  heart ; 
and  we  are  able  only,  during  a very  little  time, 
torehft  theftimulus  to  infpiration.  In  drown- 
ing, th,e  circulation  feems  to  be  flopped  upon 
this  principle  ; and  in  hanging,  the  preflure 
madeon  the  jugular  veins,  may  co-operate  with 
thefloppage  of  refpiration  in  bringing  on  death. 

Till  within  thefe  few  yeai's,  phyfiologifls 
were  entirely  ignorant  of  the  ufe  of  efpira- 
tion.  It  was  at  length  difcovered,  in  part, 
by  the  illuflrious  Dr.  Prieflley.  He  found 
that  the  air  expired  by  animals  was  phlogifli- 
cated  j and  that  air  was  fitter  for  refpiration, 
or  for  fupporting  animal  life,  in  proportion 
as  it  was  freer  from  the  phlogiflic  principle, 
it  had  long  been  obferved,  that  the  blood  in 
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pafTing  through  the  lungs  acquired  a more 
florid  colour.  He  therefore  fufpecled,  that  it 
was  owing  to  its  having  imparted  phlogifton 
to  the  air  : and  he  fatisfied  himfelf  of  the  truth 
of  this  idea  by  experiments,  which  flicwed, 
that  the  craflamentum  of  extravafated  blood, 
phlogifticated  air  in  proportion  as  it  loft 
its  dark  colour.  He  farther  found,  that 
blood  thus  reddened  had  a ftrons:  attracr 
tion  for  phlogifton  ; infomuch  that  it  was  ca- 
pable of  taking  it  from  phlogifticated  air,  there- 
by becoming  of  a darker  colour.  From  hence 
it  appeared  that  the  blood,  in  its  circulation 
through  the  arterial  fyftem,  imbibes  a confiderr 
able  quantity  of  phlogifton,  which  is  difcharg- 
cd  from  it  to  the  air  in  the  lungs. 

This  difcovery  has  fince  been  profecuted 
by  two  very  ingenious  phyfiologifts.  Dr.  Craw- 
ford, and  Mr.  Elliot.  It  had  been  fliown  by 
profeflbrs  Black  and  Irvine,  that  different  bo- 
dies have  different  capacities  for  containing 
fire.  For  example,  that  oil,  and  water,  wheq 
equally  hot  to  the  fenfe,  and  the  thermometer 
contain  different  proportions  of  that  princi- 
ple ; and  that  unequal  quantities  of  it  are  re- 
quired, in  order  to  raife  thofe  fubftances  tq 
like  temperatures.  The  enquiries  of  Dr.  Craw- 
ford, 
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ford,  and  Mr. Elliot,  tend  to  prove,  that  the  ca- 
pacities of  bodies  for  containing  fire  are  dimi- 
nifiied  by  the  addition  of  phlogifton,  and  in- 
creafed  by  its  reparation  : the  capacity  of  calx 
of  antimony,  for  example,  being  greater  than 
that  of  the  antimony  itfelf.  Common  air  con- 
tains a great  quantity  of  fire  ; combuftible  bo- 
dies very  little.  In  combiiftion,  a double  elec- 
tive attraction  takes  place  ; the  phlogifton  of 
the  body  being  transferred  to  the  air,  the  fire 
contained  in  the  air  to  the  combuftible  body. 
But  as  the  capacity  of  the  latter  is  not  increaf- 
ed  fo  much  as  that  of  the  former  is  diminifli- 
ed,  only  part  of  the  extricated  fire  will  be  ab- 
forbed  by  the  body.  The  remainder  therefore 
will  raife  the  temperature  of  the  compound ; 
and  hence  we  may  account  for  the  heat  at-' 
tending  combuftion.  As  the  ufe  of  refpira- 
tion  is  to  dephlogifticate  the  blood,  it  feems 
probable,  that  a like  double  eleCtive  attraction 
takes  place  in  this  procefs ; the  phlogifton  of 
the  blood  being  transferred  to  the  air,  and  the 
fire  contained  in  the  air  to  the  blood  ; but  with 
this  difference,  that  the  capacities  being  equal, 
the  whole  of  the  extricated  fire  is  abforbed 
by  the  latter.  The  blood  in  this  ftate  circu- 
lating through  the  body,  imbibes  phlogifton, 
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and  of  courfe  gives  out  its  fire;  part  only  oT 
which  is  abforbed  by  the  parts  furnifliing  the 
phlogifton,  the  remainder,  as  in  combuftion, 
becoming  fenfible;  and  is  therefore  the  caufe 
of  the  heat  of  the  body,  or  what  is  called  ani- 
mal heat. 

In  confirmation  of  this  doctrine  it  may  be 
obferved,  that  the  venous  blood  contains  lefs 
fire  than  the  arterial  ; combuftible  bodies  lefs 
than  in  combuftible  ones ; and  that  air  con- 
tains lefs  of  this  principle,  according  as  it  is 
rendered,  by  combination  with  phlogifton^ 
lefs  fit  for  refpiration  . 

In  afcending  very  high  mountains,  refpira- 
tion is  found  to  become  fliort  and  frequent, 
and  fometimes  to  be  attended  with  a fpitting 
of  blood. — Thefe  fymptoms  feem  to  be  occa- 
fioned  by  the  air  being  too  rare  and  thin  to 
dilate  the  lungs  fufticiently  ; and  the  blood 
gradually  accumulating  in  the  pulmonary 
veflels,  fometimes  burfts  through  their  coats, 
and  is  brought  up  by  coughing. — This  has 


* See  Crawford’s  Experinmits  and  Ob/cr’vations  on  Animal 
Heat,  and  Elliot’s  Philofophical  Obfervations. 
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iikewlfe  been  accounted  for  in  a difFerent  way, 
by  fuppofing  that  the  air  contained  in  the 
blood,  not  receiving  an  equal  preffure  froni 
that  pf  the  atmofphere,  expands,  and  at  length 
ruptures  the  very  minute  branches  of  the  pul- 
monary veffels ; upon  the  fame  principle  that 
fruits  and  animals  put  under  the  receiver  of 
an  air-pump,  are  feen  to  fwell  as  the  outer  air 
becomes  exhaufted.  But  Dr.  Darwin  of  Litch- 
field, has  lately  publiflied  fome  experiments, 
which  feem  to  prove,  that  no  air  or  elaftic  va- 
pour does  exift  in  the  blood-veffels,  as  has 
been  generally  fuppofed  j and  he  is  induced 
to  impute  the  fpitting  of  blood,  which  has 
fometimes  taken  place  in  afcending  high 
mountains,  to  accident,  or  to  violent  exer- 
tions ; as  it  never  happens  to  animals  that  are 
put  into  the  exhaufted  receiver  of  an  air- 
pump,  where  the  diminution  of  preflure  is 
many  times  gi'eater,  than  on  the  fumnjit  of  the 
higheft;  mountains. 
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SECTION  VIII. 

Of  the  Voice, 

Respiration  has  already  been  de- 
fcribed  as  affording  us  many  advantages ; 
and  next  to  that  of  life,  its  moft  important 
ufe  feems  to  be  that  of  forming  the  voice  and 
fpeech.  The  ancients,  and  almoft  all  the  mo- 
derns, have  confidered  the  organ  of  fpeech  as 
a kind  of  mufical  inftrument,  which  may  be 
compared  to  a flute,  to  an  hautboy,  to  an  or- 
gan, &c.  and  they  argue  after  the  following 
manner. — 

The  trachea,  which  begins  at  the  root  of 
the  tongue,  and  goes  to  terminate  in  the  lungs, 
may  be  compared  to  the  pipe  of  an  organ,  the 
lungs  dilating  like  bellows  during  the  time  of 
infpiration  ; and  as  the  air  is  driven  out  from 
them  in  expiration,  it  finds  its  paffage  ftraiten- 
ed  by  the  cartilages  of  the  larynx,  againfl 
which  it  ftrikes. — As  thefe  cartilages  are  more 
orlefs  elaflic,  they  occafion  in  their  turn  more 
or  lefs  vibration  in  the  air,  and  thus  produce 
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the  found  of  the  voice  ; the  variation  in  the 
found  and  tone  of  which,  depends  on  the  ftat^ 
of  the  glottis,  which  when  ftraitened  produces 
,an  acute  tone,  and  a grave  one  when  dilated. 


The  late  M.  Ferein  cornmunicated  to  the 
French  Academy  of  Sciences,  a very  ingenri 
ous  theory  on  the  formation  of  the  voice. 
He  conlidered  the  organ  of  the  voice  as  a jlring, 
as  well  as  a ’wind  inftrument — fo  that  what  art 
has  hitherto  been  unable  toconftruct,  and  what 
both  the  fathers  Merfenne  and  Kircher  fo  much 
wllhed  to  fee,  M.  Ferein  imagined  he  had  at 
length  difcovered  in  the  human  body. — Fie 
obferves,  that  there  are  at  the  edges  of  the 
glottis  certain  tendinous  chords,  placed  hori- 
zontally acrofs  it,  which  are  capable  of  con- 
fidcrable  vibration,  fo  as  to  produce  found, 
in  the  fame  manner  as  it  is  produced  by  the 
ftrings  of  a violin  or  a harphchord  : and  he 
fuppofes  that  the  air  as  it  pafles  out  from  the 
lungs,  acts  as  a bow  on  thefe  ftrings,  while  the 
efforts  of  the  breaft  and  lungs  regulate  its  mo- 
tion, and  produce  the  variety  of  tones.  So 
that  according  to  this  fyftem,  the  variation  in 
the  voice  is  not  occafioned  by  the  dilatation 
or  contraction  of  the  glottis,  but  by  the  dif- 
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tenfion  or  relaxation  of  thefe  firings,  the  found 
being  more  or  lefs  acute,  in  proportion  as  they 
are  more  or  lefs  flretched  out.  Another  wri- 
ter on  this  fubjecl  fuppofes,  that  the  organ  of 
voice  is  a double  inflrument,  which  produces 
in  unifon  two  founds  of  a different  nature — 
one  by  means  of  the  air,  and  the  other  by 
means  of  the  chords  of  the  glottis.  .Neither 
of  thefe  fyflems,  however,  are  univerfally 
adopted.  They  are  both  liable  to  infuperable 
difficulties,  fo  that  the  manner  in  which  the 
voice  is  formed,  has  never  yet  been  fatisfaclo- 
rily  afcertained;  we  may  obferve,  however, 
that  the  found  produced  by  the  glottis  is  not 
articulated.  To  effect  this,  it  is  required  to  pafs 
through  the  mouth,  where  it  is  differently  mo-? 
dified  by  the  aflion  of  the  tongue,  which  is 
either  pufhed  againfl  the  teeth,  or  upwards 
towards  the  palate ; detaining  it  in  its  paffage, 
or  permitting  it  to  flow  freely,  by  contracting 
pr  dilating  the  moutli, 
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S E C T I O N IX. 

Of  Dejediion. 

By  dejedion,  we  mean  the  act  of  voiding 
the  heces  at  the  anus ; and  an  account  of 
the  manner  in  which  this  is  conducted  was 
referv’’ed  for  this  part  of  the  work,  becaufe  it 
feemed  to  requii'e  a knowledge  of  refpiration, 
to  be  perfectly  undeidtood. 

The  inteftines  were  defcribed  as  having  a 
periftaltic  motion,  by  which  the  faeces  were 
gradually  advancing  towards  the  anus.  Now 
whenever  the  faeces  are  accumulated  in  the  in- 
teftinum  rectum  in  a fufficient  quantity  to  be- 
come troublefome,  either  by  their  weight  or 
acrimony,  they  excite  a certain  uneafinefs 
which  induces  us  to  go  to  ftool. — To  effeft 
this,  w'e  begin  by  making  a coniiderable  infpi- 
ration,  in  confequence  of  which  the  diaphragm 
is  carried  downwards  towards  the  lower  belly; 
the  abdominal  mufcles  are  at  the  fame  time 
contracted  in  obedience  to  the  will,  and  the  in- 
teftines being  compreftcd  on  all  lides,  the  re- 
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fift-ance  of  the  fphinfler  is  overcome,  and  the 
fasces  pafs  out  at  the  anus,  which  is  after- 
wards drawn  up  by  its  longitudinal  fibres, 
w'hich  are  called  lev  at  ores  am,  and  then  by 
means  of  its  fphinder^  is  again  contracted ; 
but  it  fometimes  happens,  as  in  dyfenteries,  for 
inftance,  that  the  faeces  are  very  liquid,  and 
have  confiderable  acrimony ; and  then  the  im- 
tation  they  occafion  is  more  frequent,  fo  as  to 
promote  their  difcharge,  without  any  preflure 
from  the  diaphragm  or  abdominal  mufcles 
and  fometimes  involuntarily,  as  is  the  cafe 
when  the  Iphinder  becomes  paralytic. 

SECTION  X. 

Of  the  Pericardium^  and  of  the  Heart  and 
its  Auricles, 


P'llE  two  membranous  bags  of  the  pleura, 
which  were  defcribed  as  forming  the  me- 
diaftinum,  recede  one  from  the  other,  fo  as  to 
afford  a lodgement  to  a firm  membranous  fac, 
• in  which  the  heart  is  fecurely  lodged ; this 
fac,  which  is  the  pericardium^  appears  to  be 
compofed  of  two  tunics,  united  to  each  other 
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by  cellular  membrane. — The  outercoat,  which 
in  thick,  and  in  fome  places  of  a tendinous 
complexion,  is  a production  of  the  medi- 
aftinum ; the  inner  coat,  which  is  extremely 
thin,  is  reflected  over  the  auricles  and  ventri- 
cles of  the  heart,  in  the  fame  manner,  as  the 
tunica  conjunctiva,  after  lining  the  eye-lids, 
is  reflected  over  the  eye. 

I 

This  bag  adheres  to  the  tendinous  part  of 
the  diaphragm,  and  contains  a coagulable 
lymph,  the  liquor  pericardii^  which  ferves  to 
lubricate  the  heart  and  facilitate  its  motions ; 
and  feems  to  be  fecreted  and  abforbed  in  the 
fame  manner,  as  it  is  in  the  other  cavities  of 
the  body.  ’ ; 

The  arteries  of  the  pericardium  are  derived 
from  the  phrenic,  and  its  veins  pafs  into  veins 
of  the  fame  name — ^its  nerves  are  likewife 
branches  of  the  phrenic.  , ^ 

The  fize  of  the  pericardium  is  adapted  to 
that  of  the  heart,  being  ufually  large  enough 
to  contain  it  loofely.  As  its  cavity  does  not 
extend  to  the  fternum,  the  lungs  cover  it  in 
Infpiration  ; and  as  it  every  W'here  invefts  the 
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■>  / 
heart,  it  effeftually  fecures  it  from  being  in- 
jured by  lymph,  pus,  or  any  other  fluid,  cx^ 
travafated  into  the  cavities  of  the  thorax.’ 


Of  the  lleaj'f. 

The  heart  is  a hollow  mufcle  of  a conical 
fhape,  fituated  tranfverfely  between  the  two' 
laminae  of  the  mediaftinum,  at  the  lower  part 
of  the  thorax  j-  having  its  hcifis  turned  towards 
the  right  fide,  and  its  point  or  apex  towards 
the  left. — Its  lower  furface  is  fomewhat  flatten- 
ed towards  the  diaphragm.  Its  bafis,  from 
xvhich  the  great  veflfels  originate,  is  covered 
with  fat,  and  it  has  two  hollow  and  flelhy 
appendages,  called  auricles. — Round  thefe  fe- 
veral'  openings,  the  heart  feems  to  be  of 
a firm,  ligamentous  texture,  from  which  all 
its  fibres  feem  to  originate ; and  as  they  advance 
from  thence  towards  the  apex,-  the  fubftance 
of  the  heart  feems  to  become  thinner. 

The  heart  includes  two  cavities  of  ventficld; 
which  are  feparated  from  each  other  by  a’ 
flelhy  feptum;  one  of  thefe  is  called  the  right, 
and  the  other  the  left  ventricle)  though  per- 
haps. 
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haps,  with  refpect  to  their  htuation,  it  would 
be  more  proper  to  dillinguifli  them  into  the 
anterior  and  pojlerior  ventricles. 


I 


The  heart  is  exteriorly  covered  by  a very 
fine  membrane ; and  its  ftructure  is  perfeedy 
mufcular  or  flefliy,  being  compofed  of  fibres 
which  are  deferibed  as  palling  in  different  di- 
redlions  ; fome  as  being  extended  longitudinal- 
ly from  the  bafis  to  the  apex — others,  as  taking 
an  oblique  or  fpiral  courfe ; and  a third  fort 
as  being  placed  in  a tranfverfe  direction  (y). — 
Within  the  two  ventricles  we  obferve  feveral 
furrows,  and  there  are  likewife  tendinous 
firings,  which  arife  from  flelliy  colimncc  in  the 
two  cavities,  and  are  attached  to  the  valves  of 
the  auricles — that  the  ufe  of  thefe,  and  the 
other  valves  of  the  heart,  may  be  underflood, 
it  mull  be  obferved,  that  four  large  veffels 
pafs  out  from  the  bafis  of  the  heart,  viz.  two 
arteries  and  two  veins ; and  that  each  of  thefe 
velfels  is  furniflied  with  a thin  membranous 
production,  which  is  attached  all  round  to  the 


(j)  Authors  differ  about  the  courfe  and  diftinftions  of 
thefe  fibres ; — and  it  Teems  right  to  obferve,  that  the  ftruc- 
ture of  the  heart  being  more  compaft  than  that  of  other 
raufcles,  its  fibres  are  not  eafily  feparated, 
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borders  of  their  feveral  orifices,  from  wlience 
hanging  loofely  down,  they  appear  to  be  di- 
vided into  two  or  three  diftinct  portions. — But 
as  their  ufes  in  the  arteries  and  veins  are  dif- 
ferent, fo  are  they  differently  difpofed.  Thofe 
of  the  arteries  are  intended  to  give  way  to  the 
pafTage  of  the  blood  into  them  from  the  ven- 
tricles, but  to  oppofe  its  return:  and  on  the 
contrary,  the  valves  of  the  veins  are  con- 
flructed  fo  as  to  allow  the  blood  only  to  pafs 
into  the  heart.' — In  confequence  of  thefe  diffe- 
rent ufes,  we  find  the  valves  of  the  pulrhonary 
artery  and  of  the  aorta,  attached  to  the  orifices 
of  thofe  veffels,  fo  as  to  have  their  concave  fur- 
faces  turned  towards  the  artery ; and  their  con- 
vex furfaces,  which  mutually  meet  together, 
being  placed  towards  the  ventricle,  only  per- 
mit the  blood  to  pafs  one  way,  which  is  into 
the  arteries.  There  are  ufually  three  of  thefe 
valves  belonging  to  the  pulmonary  artery,  and 
as  many  to  the  aorta,  and  from  their  figure 
they  are  called  ’uahulcs  femilunares.  The  com- 
munication between  the  two  great  veins  and 
the  ventricles,  is  by  means  of  the  two  appen- 
dages or  auricles,  into  v.'-hich  the  blood  is  dif- 
charged  ; fo  that  the  other  valves  which  may 
be  faid  to  belong  to  the  veins,  are  placed  iu- 

each 
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each  ventricle,  where  the  auricle  opens  into  it; 
The  valves  in  the  right  ventricle  are  ufually 
three  in  number,  and  are  named  vahula  tri^ 
cufpides  ; but  in  the  left  ventricle,  we  com- 
monly obferve  only  two,  and  thefe  are  the 
vahuliZ  mit rales.  The  membranes  which  form 
thefe  valves  in  each  cavity,  are  attached  fo  as 
to  project  fomewhat  forward,  and  both  the 
iricufpides  and  the  mitrales  are  connected  with 
the  tendinous  firings,  which  were  defcribed  as 
arifing  from  the  flefhy  columruz.  By  the  con- 
traction of  either  ventricle,  the  blood  is  driven 
into  the  artery  which  communicates  with  that 
ventricle,  and  thefe  tendinous  firings  being 
gradually  relaxed,  as  the  tides  of  the  cavity 
are  brought  nearer  to  each  other,  the  valves 
naturally  clofe  the  opening  into  the  auricle, 
and  the  blood  neceffarily  directs  its  courfe 
into  the  then  only  open  pafTage,  which  is  into 
the  artery ; but  after  this  contraction,  the 
lieart  becomes  relaxed,  the  tendinous  firings 
are  again  flretched  out,  and  drawing  the  valves 
of  the  auricle  downwards,  the  l:)lood  is  poured 
by  the  veins  into  the  ventricle,  from  whence, 
by  another  contraction,  it  is  again  thrown  into 
the  artery,  as  will  be  defcribed  hereafter.  The 
right  ventricle  is  not  quite  fq  long,  though 
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fomewhat  larger  than  the  left,  but  the  latter 
has  more  fubftance  than  the  other ; and  this 
fecms  to  be,  becaufe  it  is  intended  to  tranfmit  | 
the  blood  to  the  moft  dihant  parts  of  the  bo-  j 
dy,  whereas  the  right  ventiicle  diftributes  it 
only  to  the  lungs. 

The  heart  receives  its  nerves  from  the  par 
vagum  and  the  intercoftals.  The  arteries  which 
ferve  for  its  nourilhment,  are  two  in  numbey, 
and  arife  from  the  aorta.  They  fuiTound  in 
fome  meafure  the  bafis  of  the  heart,  and  from 
this  courfe  are  called  the  coronary  arteries, — 
From  thefe  artei'ies  the  blood  is  returned  by 
veins  of  the  fame  name  into  the  auricles,  and 
even  into  the  ventricles. 

The  mufcular  bags  called  the  auricles^  arc 
lituated  at  the  bafis  of  the  heart,  at  the  fides 
of  each  other;  and  correfponding  with  the 
two  ventricles,  are  like  thofe  two  cavities, 
diftinguilhed  into  riglot  and  left.  Thefe  facs, 
vhich  are  interiorly  unequal,  have  externally 
a jagged  appendix,  which  from  its  having 
been  comp’ared  to  the  extremity  of  an  eai*,  lias 
given  them  their  name  of  auricles. 

Jjigiology, 
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Angiolog)\  or  a Defcriplio?i  of  the  Blood-^vejfeh. 

. The  heart  has  been  defcribed  as  contradHng 
itfelf,  and  throwing  the  blood  from  its  two 
ventricles  into  the  pulmonary  artery  and  the 
aorta,  and  then  as  relaxing  itfelf  and  receiving 
a frefli  fupply  from  two  large  veins,  which 
are  the  pulmonary  vein,  and  the  vena  cava; 
we  will  now  point  out  the  principal  diftribu- 
tions  of  thefe  veffels. 

The  pulmonary  artery  arifes  from  the  right 
’ventricle  by  a large  trunk,  which  foon  divides 
into  two  conliderable  branches,  which  pafs  to 
the  right  and  left  lobes  of  the  lungs — each  of 
thefe  branches  is  afterwards  divided  and  fub- 
divided,  into  an  infinite  number  of  branches 
and  ramifications,  which  extend  through  the 
whole  fubftance  of  the  lungs,  and  from  thefe 
branches  the  blood  is  returned  by  the  veins, 
which,  contrary  to  the  courfe  of  the  arteries, 
begin  by  very  minute  canals,  and  gradually 
become  larger,  forming  at  length  four  large 
trunks  called  pulmonary  veins,  which  terminate 
in  the  left  auricle  by  one  common  opening, 
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from  whence  the  blood  paffes  into  the  left  ven- 
tricle. From  this  fame  ventricle  arifes  tho.  aorta 
ov  great'  artery ^ which  at  its  beginning  is  near- 
ly an  inch  in  diameter : it  foon  fends  off  two 
branches,  the  coronaries^  which  go  to  be  diftri- 
buted  to  the  heart  and  its  auricles.  After 
this,  at  or  about  the  third  or  fourth  vertebra 
of  the  back,  it  makes  a confiderable  curs'^a- 
ture  ; from  this  curvature  {z)  arife  three  arte- 
ries ; one  of  V/hich  foon  divides  into  two 
branches.  The  firft  two  are  the  left  fubcla- 
vian  and  the  left  carotid,  and  the  third  is  a 
common  trunk  to  the  right  fubclavian  and 
right  cartoid;  though  fometimes  both  the  ca- 
, rotids  arife  diftinclly  from  the  aorta. 

The  two  cartoids  afcend  within  the  fubcla- 
vians,  along  the  fides  of  the  trachea,  and  when 
they  have  reached  the  larynx,  divide  into  two 
principal  branches,  the  internal  and  external 
carotid.  The  firft  of  thefe  runs  a little  way 

(z)  Anatomifts  ufually  call  the  upper  part  bf  this  cur- 
vature, aorta  ajcendens,  and  the  other  part  of  the  artery 
to  its  divifion  at  the  iliacs,  aorta  defcendens  \ but  they  dif- 
fer about  the  place  where  this  diftinftion  is  to  be  introdu- 
ced; and  it  feems  fuliiciently  to  anfwer  every  purpofe,  to 
fpeak  only  of  the  aorta  and.  its  curvature. 
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backwards  in  a bending  direction,  and  having 
reached  the  under  part  of  the  ear,  paffes  thro’ 
the  canal  in  the  os  petrofum,  and  entering 
into  the  cavity  of  the  cranium,  is  diftributed 
to  the  brain  and  the  membranes  which  inve- 
lope  it. — The  exter7ial  carotid  diyides  into  fe- 
veral  branches,  which  are  diftributed  to  the 
larynx,  pharynx,  and  other  parts  of  the  neck; 
and  to  the  jaws,  lips,  tongue,  eyes,  temples, 
and  all  the  external  parts  of  the  head. 

Each  fubdavian  is  likewife  divided  into  a 
great  number  of  branches.  It  fends  off  the 
'vertebral  artery^  which  pafles  through  the  open- 
ings, we  fee  at  the  bottom  of  the  tranfverfe 
procefles  of  the  vertebrae  of  the  neck,  and  in 
its  courfe  fends  off  many  ramifications  to  the 
neighbouring  parts.  Some  of  its  branches  are 
diftributed  to  the  fpinal  marrow,  and  after  a 
confiderable  inflection,  it  enters  into  the  cra- 
nium, and  is  diftributed  to  the  brain. — The 
fubdavian  likewife  fends  off  branches  to  the 
mufcles  of  the  neck  and  fcapula  ; and  the  me- 
diaftinum,  thymus,  pericardium,  diaphragm, 
the  breafts,  and  the  mufcles  of  the  thorax,  and 
even  of  the  abdomen,  derive  branches  from 
the  fubdavian,  which  are  diftinguiflied  by  dif- 
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ferent  names,  alluding  to  the  parts  to  which 
they  are  diftributed  ; as  the  mammary^  the  ■phre- 
nic^ the  inter coJlal^^Q,  But  notwithftanding  the 
great  number  of  branches  which  have  been 
defcribed  as  arihng  from  the  fubclavian,  it  is 
ftill  a confiderable  artery  when  it  reaches  the 
axilla,  where  it  drops  its  former  name,  which 
alludes  to  its  paffage  under  the  clavicle,  and 
is  called  the  axillary  artery ; from  which  a va- 
riety of  branches  are  diftributed  to  the  muf- 
cles  of  the  breaft,  fcapula,  and  arm. — But  its 
main  trunk  taking  the  name  of  brachialis,  runs 
along  within  fide  the  arm,  near  the  os  hu- 
meri, till  it  reaches  the  joint  of  the  fore- 
arm, and  then  it  divides  into  two  branches. 
This  divifion  however  is  different  in  different 
fubjecls;  for  in  fome  it  takes  place  higher  up, 
and  in  others  lower  down.  When  it  happens 
to  divide  above  the  joint,  it  may  be  confidered 
as  a happy  difpofiticn  in  cafe  of  an  accident 
by  bleeding;— for  fuppofing  the  arter)^  to  be 
unfortunately  punctured  by  the  lancet,  and  that 
the  haemorrhage  could  only  be  ftopt  by  making 
a lip-ature  on  the  veflel,  one  branch  would  re- 
main  unhurt,  through  which  the  blood  would 
pafs  uninterrupted  to  the  fore-arm  and  hand. — 
One  of  the  two  branches  of  the  brachialis, 
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plunges  down  under  the  flexor  mufcles,  and 
runs  along  the  edge  of  the  ulna ; while  the 
other  is  carried  along  the  outer  furface  of  the 
radius,  and  is  eafily  felt  at  the  wrift,  where  it 
is  only  covered  by  the  common  integuments. 
Both  thefe  branches  commonly  unite  in  the 
palm  of  the  hand,  and  form  an  arterial  arch  from 
whence  branches  are  detached  to  the  fingers. 

The  aorta,  after  ha\dng  given  off  at  its  cur- 
vature, the  carotids  and  fubclavians , which  con- 
vey blood  to  all  the  upper  parts  of  the  body, 
defcends  upon  the  bodies  of  the  vertebrae  a 
little  to  the  left,  as  far  as  the  os  facrum,  where 
it  drops  the  name  of  aorta,  and  divides  into 
two  confiderable  branches.  In  this  courfe  from 
its  curvature  to  its  bifurcation,  it  fends  off  fe- 
veral  arteries,  in  the  following  order:  i.  Two 
little  arteries,  and  fometimes  only  one,  firfl; 
demonftrated  by  Ruyfch  as  going  to  the  bron- 
chi, and  called  arteries  brojichialesRuyfchii.  a.TJie 
arteries  csfophagees  \ thefe  are  commonly  three 
or  four  in  number.  They  arife  from  the  fore- 
part of  the  aorta,  and  are  diftributed  chiefly 
to  the  oefophagus.  3.  The  inferior  intercoftal 
arteries,  which  are  diftributed  between  the 
ribs  in  the  fame  manner  as  the  arteries  of  the 
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three  or  four  fuperior  ribs  are,  which  are  de- 
rived from  the  fubclavian.  Thefe  arteries  fend 
off  branches  to  the  medulla  fpinalis.  4.  The 
C(zVuic^  which  fends  off  the  two  diaphragmatic 
or  inferior  phrenic  arteries,  the  coronary  flomachic 
artery,  and  the  hepatic  artery ; which  are  dif- 
tributed  to  the  diaphragm,  ftomach,  omen- 
tum, duodenum,  pancreas,  fpleen,  liver,  and 
gall-bladder.  5.  The  fuperior  mefenteric  artery, 
which  is  diftributed  to  the  mefentery  and  fmall 
inteftines.  6.  The  emulgents,  which  go  to  the 
kidneys.  7.  The  arteries  w^hich  are  diftribut- 
ed to  the  glandules  renales.  8.  The  fpermatic. 
9.  The  inferior  mefenteric  artery,  which  ramifies 
through  the  lower  portion'  of  the  mefentery 
and  the  large  inteftines. — A branch  of  this  ar- 
tery which  goes  to  the  rectum^,  is  called  the 
internal  hesmorrhoidal.  I o.  The  lumbar  arteries, 
and  a very  fmall  branch  called  the  facra,  which 
are  diftributed  to  the  mufcles  of  the  loins  and 
abdomen,  and  to  the  os  facrum,  and  medulla 
fpinalis. 

The  trunk  of  the  aorta,  when  it  has  reached 
■the  laft  vertebra  lumborum,  or  the  os  facrum, 
drops  the  name  of  aorta,  and  feparates  into 
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t^’’0  forked  branches  called  the  Ulacs.  Each  of 
thefe  foon  divides  into  two  branches,  one  of 
which  is  called  the  internal  iliac^  or  hypogajlric 
artery^  and  is  diftributed  to  the  urinary  blad- 
der, inteftinum  reclum,  and  the  neighbouring 
parts.  That  branch  which  goes  to  the  re6lum, 
is  called  the  external  heemorrhoid. — The  external 
iliac,  after  Jiaving  given  off  the  umbilical  arte- 
ry, and  the  epigaflric,  which  is  diftributed  to 
the  recli  mufcles,  pafles  out  of  the  abdomen 
under  Poupart’s  ligament,  and  takes  the  name 
of  crural  artery.  It  defcends  on  the  inner  part 
of  the  thigh,  clofe  to  the  os  femoris,  fending 
off  branches  to  the  mufcles,  and  then  linking 
deeper  in  the  hind  part  of  the  thigh,  reaches 
the  ham,  where  it  takes  the  name  of  popliteal : 
after  this  it  feparates  into  two  conliderable 
branches,  one  of  which  is  called  the  anterior 
tibial  artery ; the  other  divides  into  two 
branches,  and  thefe  arteries  all  go  to  be  dif- 
tributed to  the  leg  and  foot. 

The  blood,  which  is  thus  diftributed  by  the 
aorta  to  all  parts  of  the  body,  is  brought  back 
by  the  veins,  which  are  fuppofed  to  be  conti- 
nued from  the  ultimate  branches  of  arteries, 
and  uniting  together  as  they  approach  the 
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heart,  at  length  form  the  large  trunks,  the 
vena  cava  aJcendenSj  and  vena  cava  defeendens. 

All  the  veins,  which  bring  back  the  blood 
from  the  upper  extremities,  and  from  the  head 
and  breaft,  pafs  into  the  vena  cava  defeendens  % 
and  thofe  which  return  it  from  the  lower  parts 
of  the  body,  terminate  in  the  vena  cava  afeen- 
dens ; and  thefe  two  cavas  uniting  together  as 
they  approach  the  heart,  open  by  one  common 

orifice  into  the  left  auricle. 

\ 

I T does  not  here  feem  to  be  necelfary  to 
follow  the  different  divifions  of  the  veins,  as 
we  did  thofe  of  the  arteries ; and  it  will  be 
fufiicient  to  remark,  that  in  general,  eveiy  ar- 
•tery  is  accompanied  by  its  vein,  and  that  botli 
are  diflinguifhed  by  the  fame  name. — But  like 
many  other  general  rules,  this  too  has  its  ex- 
ceptions (f).  The  veins,  for  inftance,  which 
accompany  the  external  and  internal  carotid^ 
are  not  called  the  carotid  veins,  but  the 
iernal  and  internal  jugular. — In  the  thorax,  there 
is  a vein,  dihinguiflied  by  a proper  name,  and 

(^)  In  the  extremities,  feme  of  the  deep  feated  veins, 
and  all  the  fuperficial  ones,  take  a courfe  different  from 
that  of  the  arteries. 
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this  is  the  azygos,  or  vena  fmefaru  This  veirt^ 
which  is  a pretty  conhderable  one,  runs  along 
by  the  right  fide  of  the  vertebrae  of  the  back, 
.and  is  chiefly  deftined  to  receive  the  blood  from 
the  intercoftids  on  that  fide,  and  to  convey  it 
into  the  vena  cava  defcendens. — In  the  abdo- 
men, we  meet  with  a vein,  which  is  ftill  a more 
remarkable  one,  and  this  is  the  vena  porta, 
which  performs  the  oflice  both  of  an  artery 
and  a vein. — It  is  formed  by  a re-union  of  all 
the  veins  which  come  from  the  ftomach,  intef- 
tines,  omentum,  pancreas  and  fpleen,  fo  as  to 
compofe  one  great  trunk,  which  goes  to  ra- 
mify through  the  liver,  and  after  having  depo- 
flted  the  bile,  its  ramifications  unite  and  bring 
back  into  the  vena  cava,  not  only  the  blood 
which  the  vena  porta  had  carried  into  the  li- 
ver,. but  likewife  the  blood  from  the  hepatic 
artery.  Every  artery  has  a vein  which  corre- 
fponds  with  it ; but  the  trunks  and  branches  of 
the  veins  are  more  numerous  than  thofe  of  the 
arteries. — The  reafons  for  this  difpofition  are 
perhaps  not  difficult  to  be  explained— the  blood 
in  its  courfe  through  the  veins  is  much  farther 
removed  from  the  fource  and  caufe  of  its  mo- 
tion, which  are  in  the  heart,  than  it  was  when 
in  the  arteries;  fo  that  its  courfe  is  confequent- 
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ly  lefs  rapid,  and  enough  of  it  could  not  pof- 
fibly  be  brought  back  to  the  heart  in  the  mo- 
ment of  its  dilatation,  to  equal  the  quantity 
which  is  driven  into  the  arteries  from  the  two 
ventricles,  at  the  time  they  contraft ; and^ 
the  equilibrium,  which  is  fo  elTcntial  to  the 
continuance  of  life  and  health,  would  confe- 
quently  be  deftroyed,  if  the  capacity  of  the 
veins  did  not  exceed  that  of  the  arteries,  in  the 
fame  proportion  that  the  rapidity  of  the  blood^s 
motion  through  the  arteries,  exceeds  that  of  its 
return  through  the  veins. 

A LARGE  artery  ramifying  through  the  bo- 
dy, and  continued  to  the  minute  branches  of 
veins,  which  gradually  unite  together  to  form 
a large  trunk,  may  be  compared  to  two  trees 
united  to  each  other  at  their  tops  5 or  rather  as 
having  their  ramifications  fo  difpofed,  that  the 
two  trunks  terminate  in  one  common  point ; 
and  if  we  farther  fuppofe,  that  both  thefe 
trunks  and  their  branches  are  hollow,  and  that 
a fluid  is  incefliintly  circulated  through  them, 
by  entering  into  one  of  the  trunks  and  return- 
ing through  the  other,  we  fliall  be  enabled  to 
conceive  how  the  blood  is  circulated  through 
the  veflels  of  the  human  body. 
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Every  trunk  of  an  artery,  before  it  divides, 
is  nearly  cylindrical,  or  of  equal  diameter 
through  its  whole  length,  and  fo  are  all  it& 
branches  when  examined  feparately.  But 
every  trunk  feerns  to  contain  lefs  blood,  than 
the  many  branches  do,  into  which  that  trunk 
feparates ; and  each  of  thefe  branches  probably 
contains  lefs  blood,  than  the  ramiHcations  da 
into  which  it  is  fubdivided  : and  it  is  the  fame 
with  the  veins ; the  volume  of  their  feveral  ra- 
mifications when  confidered  together,  being 
found  to  exceed  that  of  the  great  trunk,  which 
they  form  by  their  union. 

The  return  of  the  blood  through  the  veins 
to  the  heart,  is  promoted  by  the  action  of  the 
mufcles,  and  the  pulfation  of  the  arteries.  And 
this  return  is  likewife  greatly  aiTifted  by  tlie 
valves,  which  are  to  be  met  with  in  the  veins, 
and  which  conftitute  one  of  the  great  dif- 
tinctions  between  them  and  the  arteries.  Thefe 
valves,  vdiich  are  fuppofcd  to  be  formed  by 
the  inner  coat  of  the  veins,  peraiit  the  blood 
to  flow  from  the  extremities  towai'ds  the 
heart,  but  oppofe  its  return.  They  are  mofl 
frequent  in  the  fmaller  veins.  As  the  column 
of  blood  increafes,  they  feem  to  become  Ids 

neceflary. 
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neceffary,  and  therefore  in  the  vena  cava  afcen- 
dens,  we  meet  with  only  one  valve,  which  is 
near  its  origin. 

The  arteries  are  compofed  of  feveral  tunics. 
Some  writers  enumerate  five  of  thefe  tunics  ; 
but  perhaps  we  may  more  properly  reckon 
only  three,  viz.  the  nervous,  imfcular,  and  cuti- 
cular  coats.  The  veins  are  by  fome  anato- 
mifts  defcribed  as  havinof  the  fame  number  of 
coats  as  the  arteries  j but  as  they  do  not  feem 
to  be  irritable,  we  cannot  with  propriety  fup- 
pofe  them  to  have  a mufcular  tunic.  We 
are  aware  of  Dr.  Verfchuir’s  (c)  experiments  to 
prove  that  the  jugular  and  fome  other  veins 
poffefs  a certain  degree  of  imtability ; but  it  is 
certain,  that  his  experiments,  repeated  by 
others,  have  produced  a different  refultj  and 
even  he  himfelf  allows,  that  fometimes  he  was 
unable  to  diftinguifh  any  fuch  property  in 
the  veins.  Both  thefe  feries  of  velfels,  are  nou- 
rifiied  by  ftill  more  minute  arteries  and  veins, 
which  are  feen  creeping  over  their  coats,  and 
ramifying  through  their  whole  fubftance,  and 
are  called  vafa  vaforum — they  have  likewife 
many  minute  branches  of  nerves. 

(c)  De  Arteriarum  & Venarum  vi  irritabili,  4to. 

The 
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The  arteries  are  much  ftronger  than  the 
veins,  and  they  feem  to  require  this  force  to 
be  enabled  to  refift  the  impetus  with  which  the 
blood  circulates  through  them,  and  to  impel  it 
on  towards  the  veins. 

W HEN  the  heart  contracts,  It  Impels  the 
blood  into  the  arteries  and  fenfibly  diftends 
them  ; and  thefe  veffels  again  contract,  as  the 
heart  becomes  relaxed  to  receive  more  blood 
from  the  auricles ; fo  that  the  caufe  of  the  con- 
traction and  dilatation  of  the  arteries,  feems  to 
be  cafy  to  be  underftood,  being  owing  in  part 
to  their  own  contractile  power,  and  in  part  to 
the  action  of  the  heart ; but  in  the  veins,  the 
effects  of  this  impulfe  not  being  fo  fenfibly  felt, 
and  the  veffels  themfelves  having  little  or  no 
contractile  power,  the  blood  feems  to  flow  in 
a conflant  and  equal  ftream;  and  this,  together 
with  its  palling  gradually  from  a fmall  chan- 
nel into  a larger  one,  feems  to  be  the  reafon 
why  the  vehis  have  no  pulfatory  motion,  ex- 
' cept  the  large  ones  near  the  heart ; and  in  thefe 
it  feems  to  be  occafipned  by  the  motion  of  the 
diaphragm,  and  by  the  regurgitation  of  the 
blood  in  the  cavas. 
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SECTION  XI. 

Of  the  A5Hon  of  the  Hearty  Auricles,  and 

Arteries. 

HE  heart  it  contracts,  drives 


the  blood  from  its  ventricles  into  the 
arteries ; and  the  arteries  being  thus  filled  and 
diftended,  are  naturally  inclined  to  contract, 

> the  moment  the  heart  begins  to  dilate  and 
ceafes  to  fupply  them  with  blood. — Thefe  al- 
ternate motions  of  contraction  and  dilatation 
of  the  heart  and  arteries,  are  diftinguiflied  by' 
the  names  of  fyjlole  and  diajlole. — When  the 
heart  is  in  a ftate  of  contraction  or  fyjlole,  the 
arteries  are  at  that  inftant  diitended  with  blood, 
and  in  their  diajlole ; and  it  is  in  this  iiate  we 
feel  their  pulfatory  motion,  which  we  call  the 
pdfe.  When  the  heart  dilates,  and  the  arte- 
ries contract,  the  blood  is  impelled  onwards 
into  the  veins,  through  which  it  is  returned 
back  to  the  heart. — While  the  heart,  however, 
is  in  its  fyjlole,  the  blood  cannot  pafs  from  the 
veins  into  the  ventricles,  but  is  detained  in  the 
auricles,  which  are  two  refervoirs  formed  for 


this 
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tills  ufe,  till  the  diajlole,  or  dilatation  of  the 
heart  takes  place,  and  then  the  diftended  au- 
ricles contract,  and  drive  the  blood  into  the 
ventricles,  fo  that  the  auricles  have  an  alter- 
nate fyjlole  and  diajlole,  as  well  as  the  heart. 

Although  both  the  ventricles  of  the  heart 
contract  at  the  fame  time,  yet  the  blood  paffes 
from  one  to  the  other. — In  the  fame  moment, 
for  inltance,  that  the  left  ventricle  drives  the 
blood  into  the  aorta,  the  right  ventricle  im- 
pels it  into  the  pulmonary  artery,  which  is 
diftributed  through  all  the  fubftance  of  the 
lungs. — The  blood  is  afterwards  brought  back 
into  the  left  ventricle  by  the  pulmonary  vein, 
at  the  fame  time  that  the  blood  is  returned  by 
the  cavas,  into  the  right  ventricle,  from  all  the 
other  parts  of  the  body. 

I 

This  feems  to  be  the  mode  of  a6Hoti  of  the 
heart,  and  its  veflels  ; but  the  caufe  of  this 
action,  has,  like  all  other  Intricate  and  interell- 
ing  fubjefts,  been  differently  explained.  It 
feems  to  depend  on  the  ftimulus  made  on  the 
different  parts  of  the  heart  by  the  blood  itfelf, 
which  by  its  quantity  and  heat,  or  other  pro- 
Z 2 perties. 
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perties  (g),  is  perhaps  capable  of  firjR;  exciting 
that  motion,  which  is  afterwards  continued 
through  life,  independent  of  the  will,  by  a 
recjular  return  of  blood  to  the  auricles,  in  a 
quantity  proportioned  to  that  which  is  thrown 
into  the  arteries. 

The  heart  poflefles  the.  vis  injif a,  or  principle 
of  irritability,  in  a much  greater  degree  than 
any  other  mufcle  of  the  body.  The  pulfe  is 
quicker  in  young  than  in  old  fubjects,  becaufe 
the  former  are  ccsi.  far.  more  irritable  than 
the  latter.  Upon  the  fame  principle  we  may 
explain,  why  the  pulfe  is  conftantly  quicker 
in  weak  than  in  robuft  perfons. 

(g)  Dr.  Harvey  long  ago  fuggefted,  that  the  blood  is 
poffelTed  of  a living  principle ; and  Mr.  J.  Hunter  has, 
lately  endeavoured  to  revive  this  doftrine  ; in  fupport  of 
which,  he  has  adduced  many  ingenious  arguments.  The 
fubjeft  is  a curious  one,  and  deferves  to  be  profecuted  as 
an  inquiry  which  cannot  but  be  interefting  to  phyfiologifts. 
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SECTION  XII. 


Of  the  Circulation. 


F T E R what  has  been  obferved  of  the 


ftructure  and  a6tion  of  the  heart  and  its 
auricles,  and  likewife  of  the  arteries  and  veins, 
there  feem  to  be  but  very  few  arguments  re-  , 
quired  to  demonftrate  the  circulation  of  the  blood, 
which  has  long  lince  been  eftablifhed  as  a me- 
dical truth.  This  circulation  may  be  defined 
to  be  a perpetual  motion  of  the  blood,  in  con- 
fequence  of  the  aiftion  of  the  heart  and  arteries, 
which  impel  it  through  all  the  parts  of  the 
body,  from  whence  it  is  brought  back  by  the 
veins  to  the  heart. 

A VERY  fatisfaclory  proof  of  this  circulation, 
and  a proof  eafy  to  be  underftood,  may  be 
deduced  from  the  different  effects  of  preffure 
on  an  arteiy  and  a vein.  If  a ligature,  for 
inftance,  is  paffed  round  an  artery,  the  veffel 
fwells  confiderably  between  the  ligature  and 
the  heart  5 whereas  if  we  tie  up  a vein,  it 
only  becomes  filled  between  the  extremity  and 
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the  ligature,  and  this  is  what  we  every  day 
obfeiwe  in  bleeding.  The  ligature  we  pafs 
round  the  arm  on  thefe  occafions,  comprefles 
the  fuperficial  veins,  and  the  return  of  the 
blood  through  them  being  impeded,  they  be- 
come diftended. — When  the  ligature  is  too 
loofe,  the  veins  are  not  fufficiently  comprelTed, 
and  the  blood  continues  its  progrefs  towards 
the  heart ; and,  on  the  contrary,  when  it  is 
made  too  tight,  the  arteries  themfelves  become 
compreffed,  and  the  flow  of  the  blood  through 
them  being  impeded,  the  veins  cannot  be  dif- 
tended. 

Another  phsenomenon,  which  effeclually 
proves  the  circulation,  is  the  lofs  of  blood  that 
every  living  animal  fuftains  by  opening  only  a 
Angle  artery  of  a moderate  Aze;  for  it  conti- 
nues to  flow  from  the  wounded  veflel  till  the 
equilibrium  is  deftroyed,  which  is  eflential  to 
life.  This  truth  was  not  unknown  to  the  an- 
cients, and  it  feenas  ftrange  that  it  did  not  lead 
them  to  a knowledge  of  the  circulation,  as  it 
fulAciently  proves,  that  all  the  other  veflels 
mull  communicate  vdth  that  which  is  opened. 
Galen,  who  lived  more  than  1500  years  ago, 
drew  this  concluAon  from  it ; and  if  we  farther 

obfeive. 
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obferve,  that  he  defcribes,  (after  Erafiftratus 
who  fiourifhed  about  450  years  before  him) 
the  feveral  valves  of  the  heart,  and  determines 
their  difpoiition  and  ufes,  it  will  appear  won- 
derful, tlrat  a period  of  near  2000  years  jQiould 
afterwards  elapfe,  before  the  true  courfe  of  the 
blood  was  afcertained.  This  difcovery,  for 
which  we  are  indebted  to  the  immortal  Har- 
vey, has  thrown  new  lights  on  phyliology, 
and  the  doctrine  of  difeafes,  and  conftitutes 
one  of  the  moil  important  periods  of  anato-r 
mical  hiftory. 

SECTION  XIII. 

Of  the  Nature  of  the  Blood. 

Blood,  recently  drawn  from  a vein  into 
a bafon,  would  feem  to  be  an  homoge- 
neous fluid  of  a red  colour  (i);  but  when  fuf- 
fered  to  reft,  it  foon  coagulates,  and  divides 
into  two  parts,  which  are  diftinguifhed  by  the 
names  of  crajjamentuni  and  ferum.  The  crajfa- 

(/)  The  blood,  as  it  flows  through  the  arteries,  is  ob- 
ferved  to  be  more  florid  than  it  is  in  the  veins ; and  this 
rednefs  is  acquired  in  its  paflTage  through  the  lungs.  Vid. 
Sea.  VII. 
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mentum  is  the  red  coagulum,  and  the  fennn  is 
the  water  in  which  it  floats.  Each  of  thefe 
may  be  again  feparated  into  two  others ; for 
the  crajfamentiwi,  by  being  repeatedly  waflied 
in  warm  water,  gives  out  all  its  red  globules, 
and  what  remains,  appears  to  be  compofed  of 
the  coagulable  lymph  (/^),  which  is  a gelatinous 
fubftance,  capable  of  being  hardened  by  fire 
till  it  becomes  perfectly  horny : and  if  we  ex- 
pofe  the  ferum  to  a certain  degree  of  heat,  part 
of  it  will  be  found  to  coagulate  like  the  white 
of  an  egg,  and  there  will  remain  a clear  and 
•limpid  water,  refembling  urine  both  in  its  ap- 
pearance and  fmell. 


The  ferum  and  crajfamentim  differ  in  their 
. proportion  in  different  conftitutions ; in  a 
firong  perfon,  the  craflhmentum  is  in  a greater 
proportion  to  the  ferum,  than  in  a weak 

9 

(/f)  It  may  not  be  improper  to  obferve,  that  till  of  late 
the  coagulable  lymph  has  been  confounded  with  the  ferum 
of  the  blood,  which  contains  a fubftance  that  is  likewife 
coagulable,  though  only  when  expofed  to  heat,  or  com- 
bined with  certain  chemical  fubftances ; whereas  the  other 
coagulates  Ipontaneoufly,  when  expofed  to  the  air  or  to 
reft. 


one  j 
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one(/);  and  the  fame  diiference  is  found  t(j 
take  place  in  difeafes  (;/;). 


^ HE  variety  of  funclions  which  we  have 


defcribed  as  being  incelFantly  performed 
by  the  living  body,  and  the  continual  circula- 

(/)  Hewfon’s  Experim.  Enq.  Parti. 

(«)  When  the  blood  feparates  into  feru7n  and  crajfa- 
menlum,  if  the  latter  be  covered  with  a cruft  of  a whitilh 
or  buff-colour,  it  has  been  ufually  conndered  as  a certain 
proof  of  the  blood’s  being  in  a ftate  of  too  great  vifcidity. 
This  appearance  commonly  taking  place  in  inflammatory 
difeafes,  has  long  ferved  to  confirm  the  theory  which  af- 
cribes  the  caufe  of  inflammation  to  lentor  and  obftruc- 
tions.  But  from  the  late  Mr.  Hewfon’s  experiments  it 
appears,  that  when  the  aftion  of  the  arteries  is  increafed, 
the  blodti,  inftead  of  being  more  vifcid,  is  on  the  contrary, 
more  fluid  than  in  the  ordinary  ftate,  previous  to  inflam- 
mation ; and  that  in  confequence  of  this,  the  coagulable 
lymph  fuffers  the  red  globules,  which  are  the  heavieft  part 
of  the  blood,  to  fall  down  to  the  bottom  before  it  coagu- 
lates ; fo  that  the  craffamentum  is  divided  into  two  parts  ; 
one  of  which  is  found  to  confift  of  the  coagulable  lymph 
alone,  (in  this  cafe  termed  the  buff),  and  the  other,  partly 
of  this,  and  partly  of  the  red  globules. 


SECTION  XIV. 


Of  Nutrition, 


tion 


[ 346  ] 

tion  of  the  blood  through  it,  muft  neceflarlly 
occahon  a conftant  diffipation  of  the  feveral 
parts  which  enter  into  its  compofition.— In 
fpeaking  of  the  infenfible  perfpiration,  we  ob- 
ferved,  how  much  was  inceffantly  palling  off 
from  the  lungs,  and  the  furface  of  the  ikin. — 
The  difcharge  by  urine,  is  likewife  every  day 
confiderable  ; and  great  part  of  the  bile,  fali- 
va,  &c.  are  excluded  by  ftool. — But  the  folicf, 
as  well  as  the  fluid  parts  of  the  body,  require 
a conftant  renewal  of  nutritious  particles. 
They  are  expofed  to  the  attrition  of  the  fluids 
which  are  circulated  through  them,'  and  the 
contraftion  and  relaxation  they  repeat  fo  many 
thoufand  times  in  every  day,  would  necefla- 
rily  occafion  a diflblution  of  the,  machine,  if 
the  renewal  was  not  proportioned  to  the  wafte. 

It  is  eafy  to  conceive  how  the  chyle  formed 
from  the  aliment,  is  afiimilated  into  the  na- 
ture of  blood,  and  repairs  the  lofs  of  the  fluid 
parts  of  our  body;  but  how  the  folids  are 
renewed,  has  never  yet  been  fatisfaclorily  ex- 
plained. The  nutritious  parts  of  the  blood, 
are  probably  depofited  by  the  arteries  by  ex- 
fudation  through  their  pores  into  the  tela  cel- 
lulofa ; and  as  the  folk!  parts  of  the  body  are. 
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in  the  embryo,  only  a kind  of  jelly,  which 
gradually  acquires  the  degree  of  confiftence 
they  are  found  to  have,  when  the  body  ar- 
rives at  a more  advanced  age  : and  thefe 
fame  parts,  which  conhft  of  bones,  cartilages, 
ligaments,  mufcles,  &c.  are  fometimes  redu- 
ced again  by  difeafe,  to  a gelatinous  ftate  ; 
we  may,  with  fome  degree  of  probability, 
conflder  the  coagulable  lymph  as  the  fource  of 
nutrition. 

If  the  fupply  of  nourifliment  exceeds  the 
degree  of  wafte,  the  body  increafes  j and  this 
happens  in  infancy  and  in  youth : for  at  thofe 
periods,  but  more  particularly  the  former 
one,  the  fluids  bear  a large  proportion  to  the 
folids  3 and  the  fibres  being  foft  and  yielding, 
are  proportionably  more  capable  of  extenflon 
and  increafe.  But  when  the  fupply  of  nutri- 
tion  only  equals  the  wafte,  we  neither  increafe 
nor  decreafe  ; and  we  find  this  to  be  the  cafe, 
when  the  body,  has  attained  its  full  growth  or 
acme:  for  the  folids  having  then  acquired  a cer- 
tain degree  of  firmnefs  and  rigidity,  do  not  per- 
mit a farther  increafe  of  the  body.  But  as  we 
approach  to  old  age,  rigidity  begins  to  be  in 

excefs, 
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cxcef$,  and  the  fluids  (n)  bear  a much  lefs  pro- 
portion to  the  folids,  than  before.  'I’he  difli- 
pation  of  the  body,  is  greater  than  the  fupply 
of  nourifliment ; many  of  the  fmaller  veflels 
become  gradually  impervious  (o)  • and  the 
fibres  lofing  their  moifture  and  their  elafticity, 
appearflaccid  andwrinkled. — The  lilies  and  the 
rofesdifappear,  becaufe  the  fluids  by  which  they 
were  produced,  can  no  longer  reach  the  extre- 
mities of  the  capillary  veflels  of  the  Ikin. — As 
thefe  changes  take  place,the  nervous  power  be- 
ing proportionably  weakened,  the  irritability 
and  fenfibility  of  the  body,  which  were  formerly 
fo  remarkable,  are  greatly  diminiflied ; and  in 
advanced  life,  the  hearing,  the  eye-fight,  and 
all  the  other  fenfes  become  gradually  impaired. 

(«)  As  the  fluids  become  lefs  in  proportion  to  the  folids, 
their  acrimony  is  found  to  increafe  ; and  this  may  per- 
haps compenfate  for  the  want  of  fluidity  in  the  blood,  by 
diminifliing  its  cohefion. 

(c)  In  infancy,  the  arteries  are  numerous  and  large,  in 
refpedl  to  the  veins,  and  the  lymphatic  glands  are  larger 
than  at  any  other  time  of  life ; whereas  in  old  age,  the 
capacity  of  the  venous  fyllem  exceeds  that  of  the  arteries, 
and  the  lymphatic  fyftcm  almoft  difappears. 
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SECTION  XV, 

Of  the  Glands  and  Secretions, 


H E glands  are  commonly  underftood  to 


be  fmall,  roundifli,  or  oval  bodies,  form- 
ed by  the  convolution  of  a great  number  of 
veffels,  and  deftined  to  feparate  particular  hu- 
mours from  the  mafs  of  blood. 

/ 

They  are  ufually  divided  into  two  clafles, 
but  it  feems  more  proper  to  diftinguifh  three 
kinds  of  glands,  viz.  the  miicoUs^  conglobate^  and 
conglomerate. 

The  mucous  glands^  or  follicles^  as  they  are 
moft  commonly  called,  are  fmall  cylindiical 
tubes,  continued  from  the  ends  of  arteries. 
In  fome  parts  of  the  body,  as  in  the  tonfiis,  for 
example,  feveral  of  thefe  follicles  may  be  feen 
folded  together  in  one  common  covering,  and 
opening  into  one  common  finus.  Thefe  fol- 
licles are  the  velfels  that  fecrete  and  pour  out 
mucus  in  the  mouth,  oefophagus,  ftomach,  in- 
tefdnes,  and  other  parts  of  the  body. 
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The  conglobate  glands  are  peculiar  to  the  lym- 
phatic fyftem.  Every  lymphatic  vein  paffes 
through  a gland  of  this  kind  in  its  way  to  the 
thoracic  du6l.  They  are  met  with  in  different 
parts  of  the  body,  particularly  in  the  axilla, 
groin  and  mefentery,  and  are  either  folitary,  or 
in  diftind  clufters. 

The  conglomerate  glands  are  of  much  greater 
bulk  than  the  conglobate,  and  feem  to  be  an 
affemblage  of  many  fmaller  glands.  Of  this 
kind  are  the  liver,  kidnies,  &c.  Some  of  them, 
as  the  pancreas,  parotids,  &c.  have  a granu- 
lated appearance.  All  thefe  conglomerate 
glands  are  plentifully  fupplied  with  blood- 
veffels,  but  their  nerves  are  in  general,  very- 
minute,  and  few  in  number.  Each  little  gra- 
nulated portion  furnifhes  afmall  tube,  which 
unites  with  other  fimilar  duds,  to  form  the 
common  excretoiy  dud  of  the  gland. 

The  principal  glands,  and  the  humours  they 
fecrete,  have  been  already  defcribed  in  different 
parts  of  this  work ; and  there  only  remains 
for  us  to  examine  the  general  ftrudure  of  the 
' glands,  and  to  explain  the  mechanifm  of  fe- 
^ cretlon. 
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cretlon. — On,  the  firft  of  thefe  fubje£l:s  two 
different  fyftems  have  been  formed,  each  of 
which  has  had,  and  ftill  continue  to  have,  its 
adherents.  One  of  thefe  fyftems  was  advanced 
by  Malpighi,  who  fuppofcd  that  an  artery, 
entering  into  a gland,  ramifies  very  minutely 
through  its  whole  fubftance ; and  that  its 
branches  ultimately  terminate  in  a veficular 
cavity  or  follicle,  from  whence  the  fecreted 
fluid  paffes  out  through  the  excretory  dufl:. — 
This  doctrine  at  firft  met  with  few  opponents, 
but  the  celebrated  Ruyfch,  who  firft  attempt- 
ed minute  inje<ftions  with  wax,  afterwards 
difputed  the  exiftence  of  thefe  follicles,  and 
afferted,  that  every  gland  appears  to  be  a con- 
tinued feries  of  veffels,  which  after  being  re- 
peatedly convoluted  in  their  courfe  through 
its  fubftance,  at  length  terminate  in  the  excre- 
tory duft.  Anatomifts  are  ftill  divided  be- 
tween thefe  two  fyftems ; that  of  Malpighi, 
however,  feems  to  be  the  beft  founded. 

The  mode  of  fecretion  has  been  explained 
in  a variety  of  ways,  and  they  are  ail  per- 
feclly  hypothetical. — In  fuch  an  enquiry,  it  is 
natural  to  afk,  hoav  one  gland  conftantly  fcpa- 
rates  a particular  humour,  while  another  gland 
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fecrets  one  of  a very  different  nature  from  the 
blood? — The  bile,  for  inftance,  is  feparated 
by  the  liver,  and  the  urine  by  the  kidneys. — 
Are  thefe  fecretions  to  be  imputed  to  any  par- 
ticular difpofition  in  the  fluids,  oris  their  caufe 
to  be  looked  for  in  the  folids? 

It  has  been  fuppofed,  that  every  gland  con- 
tains within  itfelf  a fermenting  principle,  by 
which  it  is  enabled  to  change  the  nature  of 
the  blood  it  receives,  and  to  endue  it  with  a 
particular  property.  So  that,  according  to  this 
fyftem,  the  blood,  as  it  circulates  through  the 
kidneys,  becomes  mixed  with  the  fermenting 
principle  of  thofe  glands,  and  a part  of  it  is 
converted  into  urine;  and  again,  in  the  liver, 
in  the  falival  and  other  glands,  the  bile,  the 
faliva  and  other  juices,  are  generated  from  a 
flmilar  caufe — but  it  feems  to  be  impoflible  for 
any  liquor  to  be  confined  in  a place  expofed  to 
the  circulation,  without  being  carried  away  by 
the  torrent  of  blood,  every  part  of  which 
would  be  equally  affected  ; and  this  fyftem  of 
fermentation  has  long  been  rejected  as  vague 
and  chimerical.  But  as  the  caufe  of  fecrction 
continued  to  be  looked  for  in  the  fluids,  the 
former  fyftem  was  fuccceded  by  another,  in 

/ which 
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which  recourfe  was  had  to  the  analogy  of  the 
humours. — It  was  obferved,  that  if  paper  is 
moiftened  with  water,  and  oil  and  water  are 
afterwards  poured  upon  it,  that  the  water  only 
will  be  permitted  to  pafs  through  it.  But  that, 
on  the  other  hand,  if  the  paper  has  been  pre- 
- vioufly  foaked  in  oil  inftead  of  water,  the  oil 
only,  and  not  the  water,  will  be  filtered 
through  it.  Thefe  obfervations  led  to  a fup- 
pofition,  that  every  fecretory  organ  is  origi- 
nally furnifhed  with  a humour  analogous  to  that 
which  it  is  afterwards  deftined  to  feparate  from 
the  blood ; and  that  in  confequence  of  this  dif- 
pofition,  the  fecretoiy  vefTels  of  the  liver,  for 
inftance,  will  only  admit  the  bilious  particles 
of  the  blood,  while  all  the  other  humours  will 
be  excluded.  This  fyftem  is  an  ingenious  one, 
but  the  difficulties  with  which  it  abounds,  are 
unanfwerable.  - For  oil  and  Water  are  immif- 
cible,  whereas  the  blood,  as  it  is  circulated 
through  the  body,  appears  to  be  an  homoge- 
neous fluid.  Every  oil  will  pafs  through  a 
paper  moiftened  only  with  one  kind  of  oil. — 

. And  wine  or  fpirits  mixed  with  water,  will 
.eafily  be  filtered  through  a paper,  previoufly 
foaked  in  water.  Upon  the  fame  principle, 
all  our  humours,  though  differing  in  their  other 
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properties,  yet  agreeing  in  that  of  being  per- 
fectly mifcible  with  each  other,  will  all  eafily  I 
pafs  through  the  fame  filtre. — But  thefe  are 
not  all  the  objeftions  to  this  fyftem,  the  hu- 
mours which  are  fuppofed  to  be  placed  in  the 
fecretory  veffels,  for  the  determination  of  fi- 
miiar  particles  from  the  blood,  muft  be  origi- 
'nally  feparated  without  any  analogous  fluid; 
and  that  which  happens  once,  may  as  eafily 
happen  always..  Again,  it  fometimes  happens, 
from  a vicious  difpofltion,  that  humours  are 
filtered  through  glands,  which  are  naturally 
not  intended  to  afford  them  a paflage ; and 
when  this  once  has  happened,  it  ought,  ac- 
cording to  this  fyftem,  to  be  expected  always 
to  do  fo  ; whereas  this  is  not  the  cafe,  and  we 
are,  after  all,  naturally  led  to  feek  for  the  caufe 
of  fecretion  in  the  folids. — It  does  not  feem 
right  to  aferibe  it  to  any  particular  figure  of 
the  fecretory  veffels,  becaufe  the  foft  texture 
.of  thofe  parts,  does  not  permit  them  to  pre- 
ferve  any  conftant  fliape,  and  our  fluids  feem 
to  be  capable  of  accommodating  themfelves  to 
every  kind  of  figure.  Some  have  imputed  it 
to  the  difference  of  diameter  in  the  orifices  of 
the  different  fecretory  veffels. — To  this  doc- 
trine, objections  have  likey’ife  been  raifed ; 
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and  it  has  been  argued,  that  the  veffels  of  the 
liver,  for  inftance,  would,  upon  this  principle, 
afford  a paffage  not  only,  to  the  bile,  but  to  all 
the  other  humours  of  lefs  confiftence  with  it. 
In  reply  to  this  objection  it  has  been  fuppofed, 
that  fecondary  veffels  exift,  which  originate 
from  the  firfl,  and  permit  all  the  humours 
thinner  thin  the  bile  to  pafs  through  them. 

E A c H of  thefe  hypothefes  is  probably  very 
remote  from  the  truth. 
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C H A P.  VI. 

Of  the  Brain  and  its  Integuments. 

The  bones  of  cranium  were  defcribed 
in  the  ofteological  part  of  this  work,  as 
inploling  the  brain,  and  defending  it  from  ex- 
ternal injury  ; but  they  are  not  its  only  pro- 
tection, for  when  we  make  an  horizontalTec- 
tion  through  thefe  bones,  we  find  this  mafs 
everywhere  furrounded  by  two  membranes  (^), 
the  dura  Tcndpia  mater. — The  firft  of  thefe  lines 
the  interior  furface  of  the  cranium,  to  which  it 
adheres  ftrongly  (r)  at  the  futures,  and  at  the 
many  foramina,  through  which  velTels  pafs  be- 

(j)  The  Greeks  called  thefevinembranes,  meninges ; but 
the  Arabians,  fuppoling  them  to  be  the  fource  of  all  the 
other  membranes  of  the  body,  afterwards  gave  them  the 
names  of  dura  and  fia  mater,  by  which  they  are  now  ufually 
diftinguifhed.  , 

(r)  In  young  fubjeiSts,  this  adhefion  is  greater  than  in 
adult;  but  even  then,  in  the  healthy  fubjeft,  it  is  no 
where  eafily  feparable,  without  breaking  through  fome  of 
the  minute  veflels,  by  jneans  of  which  it  is  attached  to 
the  bone.  ' • 


tween 


[ 3J7  ] 

tween  it  and  the  pericranium.  The  dura  ma- 
ter (j)  is  perfectly  finooth  and  inelaftic,  and 
its  inner  furface  is  conflantly  bedewed  with  a 
fine  pellucid  fluid,  which  every  where  fepa- 
rates  it  from  the  pia  mater.— The  dura  mater 
fends  off*  feveral  confiderable  procefles,  which 
divide  the  brain  into  feparate  portions,  and 
prevent  them  from  comprefling  each  other. 
Of  thefe  procelTes  there  is  one  fuperior  and 
longitudinal,  called  the  fah^  or  falciform  fro- 
cefs,  from  its  refemblance  to  a fcythe.  It  arifes 
from  the  fpine  of  the  os  frontis,  near  the  crifta 
galli,  and  extending  along  in  the  direction  of 
the  fagittal  future,  to  beyond  the  lambdoidal 
future,  divides  the  brain  into  two  hemifpheres. 
A little  below  the  lambdoidal  future,  it  di- 
vides into  two  broad  wings  or  expanfions  call- 
ed the  tranfverfe  or  lateral  -procefjes^  which  pre- 

(/)  This  membrane  Is  commonly  defcrlbed,  as  confiftlng 
of  two  laminse,  of  which  the  external  one  is  fuppofed  to 
perform  the  office  of  periofteum  internum  to  the  cranium, 
while  the  internal  one  forms  the  folds  and  procefles  of  the 
dura  mater.  In  the  natural  ftate,  however,  no  fuch  repa- 
ration is  apparent ; like  other  membranes,  we  may  in- 
deed divide  it,  not  into  two  only,  but  many  laminae ; but 
this  divifion  is  artificial,  and  depends  on  the  dexterity  of 
•he  anatOQiill. 
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'9’ents  the  lobes  of  the  cerebrum  from  |ireffing> 
on  the  cerebellum.  Befides  thefe  thtfre  is  a 
fourth,  which  is  fituated  under- the  iranfverfe 
' procefles,  and  bein^-''dontihucd  fco  the  jfpinc 
of  the  occiput;,  divides  the  cerebellum  into 
two  lobes r : ■ > 

4 * • r '■j 

' -!  :!!■.:(!  ti'.lj  ) 

T H E blood,  after  being  diftfibuted  through 
the  cavity  of  the  cranium  by  means  of  the  ar- 
teries, is  returned,  as- in  the  other  parts  of  the 
body,  by  veins  which  all  pafs  on  to  certain 
channels,  fituated  behind  thefe  feveral  pro- 
ceffes. 

These  canals  or  linufes,  communicate  with 
each  other,  and  empty  themfelves  into  the  in- 
ternal jugular  veins,  which  convey  the  blood 
into  the  vena  cava.  They  are  in  fact  triansm- 

« O 

lar  veins,  running  through  the  fubftance  of 
the  dura  mater,  and,  like  the  procefles,  are  dif- 
tinguiflied  into  longitudinal  and  lateral ; and 
where  thefe  three  meet,  and  where  the  fourth 
procefs  palfes  off,  we  obferve  a fourth  finus, 
which  is  called  torcular : Herophilus,  who  firft 
deferibed  it,  having  fuppofed  that  the  blood 
at  the  union  of  thefe  two  veins,  is,  as  it  were, 
in  a prefsr 


Besides 


[ 359  ] 

Besides  thefe  four  canals,  which  were 
known  to  the  ancients,  modern  anatomifts 
enumerate  many  others,  by  giving  the  appel- 
lation of  ftnufes,  to  other  veins  of  the  dura  ma- 
ter, which  for  the  moft  part  empty  themfelves 
into  fome  of  thofe  we  have  juft  now  defcribed. 
There  are  the  inferior  longitudinal  finus,  the 
fuperior  and  inferior  petrous  ftnufes,  the  ca- 
vernous ftnufes,  the  circular  ftnus,  and  the 
anterior  and  pofterior  occipital  ftnufes. 

These  ftnufes  or  veins,  by  being  conveyed 
thro’  a thick denfe  membrane,  firmly  fufpended, 
as  the  duramateris,  within. the  cranium, arelefs 
liable  to  rupture  ; at  the  fame  time,  they  are 
well  fupported,  and  by  running  every  where 
along  the  inner  furface  of  the  bones,  they  are 
prevented  from  prefling  on  the  fubftance  of 
the  brain.  To  prevent  too  great  a dilatation 
of  them,  we  find  filaments  (called  char  da  Wil- 
from  their  having  been  firft  noticed  by 
JVUlis)  ftretched  acrofs  their  cavities ; and  the 
oblique  manner  in  which  the  veins  from  the 
brain  run  through  the  fubftance  of  the  brain 
into  thefe  channels,  ferves  the  purpofe  of  a 
valve,  which  prevents  the  blood  from  turning 
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back  inta  the  fmaller  and  weaker  veffels  of  the 
tyrain.- 

T H E pla  mater  is  a much  fofter  an'd  finer 
membrane  than  the  dura  mater ; being  exceed- 
ingly delicate,  tranfparent,  and  vafcular.  It 
invefts  every  part  of  the  brain,  and  fends  off 
an  infinite  number  of  elongations,  which  in- 
linuate  themfclves  between  the  convolutions, 
and  even  into  the  fubftance  of  the  brain.  This 
membrane  is  compofed  of  two  laminae,  of 
which  the  exterior  one  is  named  tU7iic‘a  arach- 
midea^  from  its  thinnefs,  which  is  equal  to  that  of 
a fpider’s  V^eb.  Thefe  two  laminae  are  intimate- 
ly adherent  to  each  other  at  the  upper  part  of 
the  brain,  but  are  ealily  feparable  at  the  bafis 
of  the  brain,  and  threrugh  the  whole  length  of 
, the  medulla  fpinalis.  The  external  layer  or 
tunica  arachnoidea^  appears  to  be  fpread  uni- 
formlv  over  thefurface  of  the  brain,  but  with- 
out  entering  intcy  its  furrows  as  the  inner  layer 
does ; thelatterbeingfound to infinuateitfelf be- 
tween the  convolutions,  and  even  into  the  in- 
terior cavities  of  the  brain.  The  blood-velTels 
of  the  brain  are  dittribiited  through  it  in  their 
way  to  that  organ,  and  are  therefore  divided 

into 
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into  very  minute  ramifications,  before  they 
penetrate  the  fubftance  of  the  brain. 

There  are  feveral  parts  included  under  the 
general  denomination  of  brain.  One  of  thefe, 
which  is  of  the  fofteft  confiftence,  and  fills 
the  greatefi;  part  of  the  cavity  of  the  cranium, 
is  the  cerebrum  or  brain,  properly  fo  called. — 
Another  portion,  which  is  feated  in  the  inferior 
and  pofterior  part  of  the  head,  is  the  cerebellum  j 
and  a third,  which  derives  its  origin  from 
both  thefe,  is  the  ?nedulla  oblongata. 

The  cerebrum  is  a medullary  mafs  of  a mo- 
derate confiftence,  filling  up  exactly  all  the 
upper  part  of  the  cavity  of  the  cranium,  and 
divided  into  two  hemifpheres,  by  the  falx  of 
the  dura  mater. — Each  of  thefe  hemifpheres 
is  ufually  diftinguiflied  into  an  anterior,  a mid- 
dle, and  a pojlerior  lobe.  The  firft  of  thefe  is 
lodged  on  the  orbital  procefles  of  the  os  fron- 
tls ; the  middle  lobes  lie  in  the  middle  foflae 
of  the  bafts  of  the  cranium,  and  the  pofterior 
lobes  are  placed  on  the  tranfverfe  feptum  of 
the  os  occipitis,  immediately  over  the  cerebel- 
lum, from  which  they  are  feparated  by  the  la- 
teral proceftes  of  the  dura  mater.  Thefe  two 
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portions  afford  no  diftinguiflilng  mai'k  of  re- 
paration, aild  on  this  account  Haller,  and 
many  other  modern  anatomifts  omit  the  dif- 
tiiidlion  of  middle  lobe,  and  fpeak  only  of  the 
anterior  and  pofferior  lobes  of  the  brain. 

The  cerebrum  appears  to  be  compofed  of 
two  diftin<a:  fubftances.  Of  thefe,  the  exterior 
one,  which  is  of  agreyifh  or  afli  colour,  is  called 
the  cortex^  and  is  fomewhat  fofter  than  the 
other,  which  is  very  white,  and  is  called  ;;?<?- 
dulla^  or  JuhJlantla  alba. 

' After  having  removed  the  falx,  and  fepa- 
Talted  the  two  hemifpheres  from  each  other,  we 
perceive  a white  convex  body,  the  corpus  cal- 
lofum,  which  is  a portion  of  the  medullary 
fubftance,  uniting  the  two  hemifpheres  to 
each  other,  and  not  in  veiled  by  the  cortex.  By 
making  an  horizontal  incilion  in  the  brain, 
on  a level  with  this  corpus  callofum,  we  difeover 
two  oblong  cavities,  named  the  anterior  or  la- 
teral ventricles^  one  in  each  hemifphere.  Thefe 
two  ventricles,  w'hich  communicate  with  each 
other  by  a hole  immediately  under  the  plexus 
choroides,  are  fepai'ated  laterally,  by  a very 
line  medullary  partition,  called  feptum  lucidum, 
from  its  thinnefs  and  tranfpai'ency.  The  lower 

edge 
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edge  of-this  feptum  is  fixed  to  ^ the^  jfbrmx, 
which  is  a.  kind  of  medullary  arch  (as  its  naitle 
implies)  ^ fituated  under -the)  corpus  Callofum, 
and  nearly  of  a triangular  ihape.  Anteriqrly  the 
fornix  fends  off  two  medullary  chbrds,  called 
its  anterior  crura  which  feem  to  be  united  to 
each  other  by  a portion  of  medullary  fubftance, 
named  'cixHnliJfura  anterior  cerebri.  crura 

diverging  from  one  another,  ai’e  loft  at  the 
outer  fide  of  the  lower  and  fore-part  of  the 
third  ventricle.  Pofteriorly  the  fornix  is 
formed  into  two  other  crura,  which  unite  with 
two  medullary  protuberances  called  pedes  hip* 
pocampi^  and  fometimes  cornua  Ammdnis,  that 
extend  along  the  back  part  of  the  lateral  ven- 
tricles. The  concave  edge  of  the  pedes  hippo- 
campi, is  covered  by  a medullary  lamina, 
called  corpus  f mbriatum. 

Neither  the  edges  of  the  fornix,  nor  its  ' 
pofterior  crura,  can  be  well  diftinguiflied,  tOl 
we  have  removed  the  plexus  choroides.  This 

/ 

is  a production  of  the  pia  mater,  which  is  fpread 
over  the  lateral  ventricles.  Its  loofe  edges  are 
collected,  fo  as  to  appear  like  a vafcular  band 
on  each  fide. 
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'When  we  have  removed  this  plexus,  We 
difcover  feveral  other  protuberances  included 
in  the  lateral  ventricles.  Thefe  are  the  corpora 
Jlriata,  the  thalami  nervorum  optkorum,  the  tu- 
bercula  quadruge?nina,  and  the  pineal  gland.' 

t 

T H E corpora  Jhiata  are  two  curved  oblong 
eminences,  that  extend  along  the  anterior  part 
of  the  lateral  ventricles.  They  derive  their 
name  from  thehr  ftriated  appearance,  which  is 
owing  to  an  intermixture  of  the  cortical  and 
medullary  fubftances  of  the  brain.  The  tha-^ 
lami  nervorum  opticorumi  are  fo  called,  becaufe 
the  optic  nerves  arife  chiefly  from  them,  and 
they  are  likewife  compofed  both  of  the  cortex 
and  medulla.  They  are  feparated  from  the 
corpora  ftriata  only  by  a kind  of  medullary 
chord,  the  gemlnum  centrum  femi-circulare.  The 
thalami  are  nearly  of  an  oval  fliape,  and  are 
lituated  at  the  bottom  of  the  upper  cavity  of 
the  lateral  ventricles.  They  are  clofely  unit- 
ed, and  at  their  convex  part  feem  to  become 
one  bodv. 

4 

Anteriorly,  in  the  fpacc  between  the  tha- 
lanii,  we  obferve  an  orifice  called  vulva ; and 
their  I'cparation  from  each  other  pofleriorly, 

forms 
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forms  another  called  arms.  Both  thefe  open- 
ings communicate  with  the  third  ventricle^ 
The  back  part  of  the  anus  is  formed  by  a kind 
of  medullary  band,  which  connects  the  tha- 
lami  to  each  other,  and  is  called  commijfura  pofr 
terior  cerebri. 

Behind  the  thalamiandcoijimiflurapofterior, 
we  obfervea  fmall,  foft,  greyilh,  and  oval  body, 
jjbout  the  fize  of  a pea.  This  is  the  glandula 
finealis ; it  is  defcribed  by  Galen,  under  the 
name  of  conarion^  and  has  been  rendered  fa- 
mous by  Defcartes,  who  fuppofed  it  to  be  the 
feat  of  the  foul.  Galen  feems  formerly  to  have 
entertained  the  fame  opinion.  Some  modern 
writers  have,  with  as  little  reafon  imagined, 
that  the  foul  is  placed  in  the  corpus  callofum. 

The  pineal  gland  refts  upon  four  remarkr 
able  eminences,  difpofed  in  pairs,  and  feated 
immediately  below  it.  Thefe  tubercles,  which 
by  the  ancients  were  called  tejles  and  nates^ 
have  hnce  the  time  of  Winflow,  been  more 
commonly  named  tuberculci  quadrugemina. 

Under  the  thalami  we  obferve  another  ca- 
vity, the  tliird  ventricle,  wliich  terminates 
' anteriorly 


anteriorly  in  a fmall  medullary  canal,  the  m- 
fmdibulum^  that  leads  to  the  glandula  pituita~ 
rta.  It  has  been  doubted,  whether  the  infun- 
dibulum is  really  hollow,  but  fome  late  expe- 
riments on  this  part  of  the  brain  (a)  by  pro- 
feffor  Murray  of  Upfal,  clearly  prove  it  to  be  a 
medullary  canal,  furrounded  by  both  laminae 
of  the  pia  mater.  After  freezing  the  brain, 
this  channel  was  found- filled  \vith  ice;  and 
de  Haen  tells  (b)  us,  he  found  it  dilated,  and 
filled  with  a calcareous  matter. 

The  foft  fpongy  body  in  which  the  infun- 
dibulurn  terminates,  was  by  the  ancients  fup- 
pofed  to  be  of  a- glandular  ftruclure,  and  def- 
tined  to  filter  the  ferofity  of  the  brain.  Spi- 
gelius  pretended  to  have  difcovered  its  excre- 
tory duct,  but  it  feems  certain,  that  no  fuch 
duct  exifts.  It  is  of  an  oblong  fliape,  <Jompofed 
aa  it  were  of  two  lobes.  In  ruminant  animals 
it  is  much  larger  than  in  man. 

From  the  poiterior  part  of  the  third  ven- 
tricle, we  fee  a fmall  groove  or  channel,  de- 
'fcending  obliquely  backwards.  This  channel, 

(a)  Difp.  de  Infundibulo  Cerebd-  (^)  MeJ. 
Tom.  VI.  p.  271. 

which 
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which  is  called  the  aqucedu6l  of  Sfvius,  though 
it  was  known  to  the  ancients,  opens  into  ano- 
ther cavity  of  the  brain,  placed  between  the 
cerebellum  and  medulla  oblongata,  and  called 
the  fourth  ventricle. 

The  cerebellum,  which  is  divided  into  two 
lobes,  is  commonly  fuppofed  to  be  of  a firmer 
texture  than  the  cerebrum  j but  the  truth  is, 
that  in  the  greater  number  of  fubjefts,  there 
appears  to  be  no  fenfible  difference  in  the  con- 
fiftence  of  thefe  two  parts.  It  has  more  of  the 
cortical  than  of  the  medullary  fubftance  in  its 
compofition. 

« 

The  furrow  that  divides  the  two  lobes  of 
the  cerebellum,  leads  anteriorly  to  a procefg, 
compofed  of  medullary  and  cortical  fubftances, 
covered  by  the  pia  mater,  and  which,  from 
its  being  divided  into  numerous  furrows,  re- 
fembling  the  rings  of  the  earth -worm,is  named 
proceffus  vermiforrnis.  Tliis  procefs  forms  a kind 
of  ring  in  its  courfe  between  the  lobes. 

The  furface  of  the  cerebellum  does  not  af- 
ford thofe  circumvolutions  which  appear  in 
the  cerebrum  j but,  inftead  of  thefe,  we  ob- 

ferve 
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ferve  a great  number  of  minute  furrows,  run- 
ing  parallel  to-  each  other,  and  nearly  in  atranf- 
verfe  direction.  The  pia  mater  infmuates  it-  i 
felf  into  thefe  furrows. 

Whew  we  cut  into  the  fubflance  of  the  ce-  \ 

rebellum,  from  above  downv/ards,  we  find  the  > ? 

...  ‘ 

medullary  part  running  in  a kind  of  ramify-  j 

ing  courfe,  and  exhibiting  an  appearance  that  \ 

has  sfotten  the  name  of  arbor  vita.  Thefe  ra-  1 

^ • I 

mifications  unite,  to  form  a medullary  trunk, 

the  middle,  anterior,  and  moft  confiderable 
part  of  which,  forms  two  procefles,  the  crura 
■cerebelli,  which  unite  with  the  crura  cerebri,  to 
form  the  medulla  oblongata.  The  reft  fur- 
nifties  two  other  procelfes,  which  lofe  them- 
felves  under  the  nates,  and  thus  unite  the  lobes 
of  the  cerebellum  to  the  pofterior  part  of  the 
cerebrum.  Under  the  nates  we  obferve  a tranf- 
verfe  medullary  line,  or  linea  alba,  running  ; 

from  one  of  thef(^  procelfes  to  the  other ; and  : 

between  them  we  find  a veiy  thin  medullary  ' 

lamina,  covered  with  the  pia  mater,  which  the 
generality  of  anatomifts  have  (though  feem- 
ingly  without  reafon)  confidered  as  a valve 
formed  for  clofing  the  communication  betweea 
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the  fourth  ventricle  and  the  aqueduclus  Sylvil. 
Vieuflens  named  it  vahula  ?najor  cerebri. 


The  medulla  oblongata  is  fituated  in  the  mid- 
dle, lower,  and  polterior  part  of  the  cranium, 
and  may  be  confidered  as  a produftion  or  con- 
tinuation of  the  whole  medullary  fubftance 
of  the  cerebrum  and  cerebellum,  being  formed 
by  the  union  of  two  conliderable  meduJlary 
procelTes  of  the  cerebrum,  called  crura  cerebri, 
wdth  tWo  other  fmaller  ones  from  the  cere- 
bellum, which  wea:ejuli  now  fpoken  of  under 
the  name  of  crura  cerebclU, 

» 4 

The  crura  cerebri  arifefrom  the  middle  and 
lower  part  of  each  hemifpherS.  They  are  fe- 
parated  from  each  other  at  their  origin,  but 
are  united  below,  where  they  terminate  in  a 
middle  protuberance,  the  pojis  VaroUi,  fo  call- 
ed, becaufe  Varolius  compared  it  to  a bridge. 
This  name,  however,  can  convey  no  idea  of 
its  real  appearance.  It  is,  in  fact,  nothing  more 
than  a medullary  protuberance,  nearly  of  a 
femi-fpherical  fhape,  -which  unites  the  crura 
cerebri  to  thofe  of  the  cerebellum. 

B h 
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Between  the  crura  cerebri,  and  near  tfie  | 
anterior  edge  of  the  pons  Varolii,  are  two  tu- 
bercles,  compofed  externally  of  medullary,  and  ! 
intenially  of  cineritious  fubftance,  to  which  t 

Euhachius  firft  gave  the  name  of  enmentuzmam-^  ' 

millai'cs,  ' j 

Along  the  middle  Chf  the  po'fterior  furfacc 
@f  the  medulla  oblongata,  where  it  forms  the 
anterior  part  of -the  fourth  ventricle,  we  ob- 
ferve  a kind  of  furrow  which  runs  downwards  ; 
and  terminates  in  a point.  About  an  inch  j 
above  the  lower  extremity  of  this  fiffure,  feve-  I 
ral  medullary  filaments  are  to  be  feen  running 
towards  it  on  each  fide,  in  an  oblique  direc- 
tion, fo  as  to  give  it  the  appearance  of  a writ- 
ing-pen \ hence  it  is  called  calamus  feriptorius. 

From  the  pofterior  part  of  the  pons  Varolil, 
the  medulla  oblongata  defeends  obliquely  back- 
wards; at  its  fore-part,  immediately  behind 
the  pons-  Varolii^  we  obferve  two  pair  of  emi-  > 
nences,  which  were  deferibed  by  Euftachius,  j 
but  received  no  particular  appellation  till  the  ^ 
time  of  Vieuffens,  who  gave  them  the  names 
of  corpora  olivaria^  and  corpora  pyramid  all  a.  * 

The  former  ai'e  the  outernioft,  being  placed 

o-ne^ 


one  on  each  fide.  They  are  nearly  of  an  oval 
fhape,  andarecompofedof  medulla,  with  ftreaks 
©f  cortical  fubflance.  Between  thefe  are  the 
corpora  pyramidalia,  each  of  which  terminates 
in  a point.  In  the  human  fubjed  thefe  four 
eminences  are  fometimes  not  eailly  diftin- 
guiflied. 

The  medulla  fpinalis,  or fpinal marrow^  which 
is  the  name  given  to  the  medullary  chord  that 
is  extended  down  the  verlebral  canal,  from 
the  great  foramen  of  the  occipital  bone,  to  the 
bottom  of  the  lafl  lumbar  vertebra,  is  a con- 
tinuation of  the  medulla  oblongata.  Like  the 
other  parts  of  the  brain,  it  is  in  veiled  by  the 
dura  and  pia  mater.  The  firfl  of  thefe  in  its 
pafTage  out  of  the  cranium,  adheres  to  the  fo- 
ramen of  the  os  occipitis.  Its  conne(B:Ion  with 
the  ligamentary  fubflance  that  lines  the  cavity 
of  the  fpine,  is  only  by  means  of  cellular  mem- 
brane, but  between  the  feveral  vertebrae,  where 
the  neiwes  pafs  out  of  the  fpirie,  it  fends  off 
prolongations,  which  adhere  flrongly  to  the 
vertebral  ligaments.  Here,  as  in  the  cranium, 
tlie  dura  mater  has  its  finufes  or  large  veins. 
Thefe  are  two  in  number,  and  are  feen  run- 
ning on  each  fide  of  the  medullary  column, 
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from  the  foramen  magnum  of  the  os  occipitis, 
to  the  lower  part  of  the  os  facrum.  They 
cornmunicate  together  by  ramifying  branches 
at  each  vertebra,  and  terminate  in  the  verte- 
bral, intercoftal,  and  facral  veiils» 

The  pia  mater  is  connected  with  the  dura 
mater  by  means  of  a thin  tranfparent  fubftance, 
which  from  its'  indentations  between  the  fpinal 
nerves,  has  obtained  the  nameof  liganientu7nden- 
ikulatum.  It  is  fomewhat  firmer  than  the  tunica 
arachnoidea,  but  in  other  refpeds  refembles 
that  membrane.  Its  ufe  is  to  fupport  the  fpi- 
nal marrow,  that  it  may  not  affed  the  me- 
dulla oblongata  by  its  weight. 

The  fpinal  marrow  Itfelf  is  externally  of  x 
white  colour,  but  upon  cutting  into  it  we 
find  its  middle-part  compofed  of  a darker  co- 
loured mafs,  refembling  the  cortex  of  thebrain.. 
When  the  marrow  has  reached  the  fiidl  lumbar 
vertebra,  it  becomes  extremely  narrow,  and  at 
length  terminates  in  an  oblong  protuberance, 
from  the  extremity  of  which  the  pia  mater 
fends  off  a prolongation  or  ligament,  refem- 
bling a nerve,  that  perforates  the  dura  mater, 
and  is  fixed  to  the  os  coccygis» 

ThS 
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T H E medulla  fpinalis  gives  rife  to  thirty  or 
thirty-one  pair  of  nerves,  but  they  are  not  all 
of  the  fame  fize,  nor  do  they  all  run  in  the 
flime  direction.  The  upper  ones  are  thinner 
than  the  reft,  and  are  placed  almoft  tranfverfe- 
ly : as  we  defcend  we  find  them  running  more 
and  more  obliquely  downwards,  till  at  length- 
their  courfe  is  almoft  perpendicular,  fo  that 
the  lowermoft  nerves  exhibit  an  appearance 
that  is  called  cauda  equina,  from  its  refemblance 
to  a horfe’s  tail. 

The  arteries  that  mmify  through  the  diffe- 
rent parts  of  the  brain,  are  derived  from  the  in- 
ternal carotid  and  from  the  vertebral  arteries. 
The  medulla  fpinalis  is  fupplied  by  the  ante- 
rior and  pofterior  fpinal  arteries,  and  likewife 
receives  branches  from  the  cervical,  the  infe^ 
rior  and  fuperior  intercoftal,  the  lumbar,  an4 
the  facral  arteries. 

* 

Of  the  Nerves. 

T Ti  E nerves  are  medullaiy  chords,  differing 
from  each  other  in  fize,  colour,  and  cQHfift- 
^nce,  and  deriving  their  origin  from  rfie  me- 
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dulla  oblongata,  and  medulla  fpinalis There 

are  thirty-nine,  and  fometimes  forty  pair  of 
■ thefe  nerves ; nine  (a)  of  which  originate  from 
the  medulla  oblongata,  and  thirty  or  thirty- 
one  from  the  medulla  fpinalis.  They  appear 
to  be  perfe6bly  inelaitic,  and  likewife  to  pof- 
fefs  no  irritability.  If  we  irritate  mufcular 
fibres,  they  immediately  contract,  but  nothing 
of  this  fort  happens  if  we  irritate  a nerve. 
They  carry  with  them  a covering  from  the 
pia  mater,  but  derive  no  tunic  from  the  dura 
mater,  as  hath  been  generally,  though  erro-i 
neoufly  fuppofed,  ever  fince  the  time  of  Ga- 
len (Z*),  the  outer  covering  of  the  nerves  being 
in'fact  nothing  more  than  cellular  membrane. 
This  covering  is  very  thick  where  the  nervQ 

(«)  It  has  been  ufual  to  defcribe  ten  pair  of  nerves,  as 
arifing  from  the  medulla  oblongata  ; but  as  the  tenth  pair 
arife  in  the  fame  manner  as  the  other  fpinal  nerves,  San- 
torini, Heiller,  Haller,  and  others,  feem  very  properly  to 
have  clalTed  them  among  the  nerves  of  the  fpine. 

{b)  Baron  Haller  and  profeflbr  Zinn  feem  to  have 
been  the  firft  who'demonftrated,  that  the  dura  mater  is  re- 
hefted  upon,  and  adheres  to  the  periolteum  at  the  edges 
of  the  foramina  that  afford  a paffage  to  the  nerves  out  of 
the  cranium,  and  vertebral  canal,  or  is  foon  loll  in  the 
gellular  fubftance. 

is 
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• js  expofed  to  the  action  of  miifcles,  but  where 
it  runs  through  a bony  canal,  or  is  fecure  from 
prefliire,  the  cellular  tunic  is  extremely  thin, 
or  altogether  wanting.  We  have  inftanccs  of 
this  in  the  port'ig  mollis  of  the  auditory  nerve, 
and  in  the  neiwes  of  the  heart. 

By  elevating,  carefully  and  gently,  the  brain 
from  the  balls  of  the  ci*anium,  we  find  the  firfl: 
nine  pair  arifing  in  the  following  order : 

I . The  ner’-oi  olfadorii,  diftributed  through  the 
pituitaiy  membrane,  wdiich  conllitutes  the  or- 
gan of  fmell.  2.  The  optici,  which  go  to  the 
eyes,  where  they  receive  the  imprellions  of 
vifible  objects.  3.  The  oculorum  motores^  fo 
called,  becaufe  they  are  diftributed  to  the  muf- 
cles  of  the  eye.  4.  The  pathetlcl,  diftributed 
to  the  fuperior  oblique  mufcles  of  the  eyes, 
the  motion  of  which  is  expreftive  of  certain. 
palTions  of  the  foul.  5.  The  nerves  of  this 
pairfoon  divide  into  three  principal  branches, 
and  each  of  thefe  has  a different  name.  Its 
upper  divifion  is  the  opth al amicus ^ which  is  dif- 
tributed to  vaiious  parts  of  the  eyes,  eye-lids, 
fore-head,  nofe,  and  integuments  of  the  face. 
The  fecond  is  called  the  maxillaris  fuperior,  and 
the  third,  maxillaris  inferior,  both  which  names 

13  b 4 a|lud<? 


[ ] 

allude  to  their  diftribution.  6.  The  abdu^ores ; 
each  of  thefe  nerves  is  diftributed  to  the  ab- 
ductor mufcle  of  the  eye,  fo  called,  becaufe  it 
helps  to  draw  the  globe  of  the  eye  from  the 
nofe.  7.  The  auditorli  (c),  which  are  diftri- 
buted through  the  organs  of  hearing.  8 . The 
far  vagum,  which  derives  its  name  from  the 
great  number  of  parts,  to  which  it  gives 
branches  both  in  the  thorax  and  abdomen. 
9.  The  linguales  or  hypoglojfi,  which  are  diftri- 
buted to  the  tongue,  and  appear  to  contribute 
both  to  the  organ  of  tafte,  and  to  the  motions 

of  the  tongue  (d). 

\ 

' It  has  already  been  obferved,  that  the  fpi- 
xial  marrow  fends  off  thirty  or  thirty-one  pair 

(<r)  This  pair,  foon  after  its  entrance  into  the  meatus 
auditorius  internus,  feparates  into  two  branches.  One  of 
thefe  is  of  a very  foft  and  pulpy  confiftence,  is  called  the 
porlio  mollis  of  the  feventh  pair,  and  is  fpread  over  the  inner 
part  of  the  ear. — The  other  pafles  out  through  the  aquae- 
du£l  of  Fallopius  in  a firm  chord,  which  is  diftinguifhed 
as  the  portio  dura,  and  is  diftributed  to  the  external  ear, 
and  other  parts  of  the  neck  and  face. 

(i5^)  Heifter  has  fummed  up  the  ufes  of  thefe  nine  pairbf 
nerves  in  the  two  following  Latin  verfes : 

“ Olfaciens,  cernens,  ociilofque  niovens,  patienfque, 
Guftans,  abduceos,  audienfque,  vaganfque,  loquenf- 
“ que.” 
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of  nerves  ; tliefe  are  chiefly  diftrlbuted  to 
the  exterior  parts  of  the  trunk,  and  to  the  ex- 
tremities.— They  are  commonly  diftinguiflied 
into  the  cervical ^ dorfal,  lumbar^  and  facral  nerves. 
The  cervical,  which  pafs  out  from  between  the 
feveral  vertebrae  of  the  neck,  are  eight  {e)  in 
number ; the  dorfal,  twelve  ; the  lumbar,  five ; 
and  the  facral,  five  or  fix  j the  number  of  the 
latter  depending  on  the  number  of  holes  in 
the  08  facrum.  Each  fpinal  nerv’e  at  its  ori- 
gin, is  compofed  of  two  fafciculi  of  medul- 
lary fibres.  One  of  thefe' fafciculi  arifes  from 

(«)  Befides  thefe,  there  is  another  pair  called  accejforii, 
which  arifes  from  the  medulla  fpinalis  at  its  beginning,  and 
afeending  through  the  great  foramen  of  the  os  occipitis 
into  the  cranium,  pafles  out  again  clofe  to  the  eighth  pair, 
with  which,  however,  it  does  not  unite;  and  ifc  is  af- 
terwards diftributed  chiefly  to  the  mufcles  of  the  neck, 
back  and  fcapiila. — In  this  courfe  it  fends  off  filaments 
to  different  parts,  and  likewife  communicates  with  feve- 
ral other  nerves. — Phyfiologifts  are  at  a lofs  how  to  account 
for  the  Angular  origin  and  courfe  of  thefe  nervi  accefforii. 
The  ancients  confidered  them  as  branches  of  the  eighth 
pair,  diftributed  to  mufcles  Of  the  fcapula  : Willis  like- 
wife confidered  them  as  appendages  to  that  pair,  and  on 
that  account  named  them  accejforii.  They  are  fometimes 
called  the  fpinal  pair  ; but  as  this  latter  name  is  applicable 
t(j  all  the  nerves  of  the  fpine  indiferiminately,  it  feems 
better  to  adopt  that  given  by  Willis. 
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the  anterior,  and  the  other  from  the  poftcrior 
furface  of  the  medulla.  Thefe  fafciculi  are 
feparated  by  the  ligamentum  denticulatum, 
after  which  we  find  them  contiguous  to  one 
another.  They  then  perforate  the  dura  mater, 
and  unite  to  form  a confiderable  knot  or  gan- 
glion. Each  of  thefe  ganglions  fends  off  two 
branches,  one  anterior,  and  the  other  pofte- 
rior.  The  anterior  branches  communicate 
with  each  other  at  their  coming  out  of  the 
Tpine,  and  likewife  fend  off  one,  and  fometimes 
more  branches,  to  affift  in  the  formation  of 
the  intercoftal  nerve. 

t 

The  knots  or  ganglions  of  the  neiwes  juH 
now  fpoken  of,  are  not  only  to  be  met  with 
at  their  exit  from  the  fpine,  but  likewife  in 
various  parts  of  the  body.  They  occur  in  the 
nerves  of  the  medulla  oblongata,  as  well  as 
in  thofe  of  the  fpine.  They  are  not  the  ef- 
fects of  difeafe,  but  are  to  be  met  with  in  the 
fame  parts  of  the  fame  nerves,  both  in  the  foe- 
tus and  adult.  They  are  commonly  of  an  ob- 
long lhape,  and  of  a greyifli  colour,  fomewhat 
inclined  to  red,  which  is  perhaps  owing  to 
their  being  extremely  vafcular.  Internally  wc 

arc 
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are  able  to  diftinguifli  fometliing  like  an  ia-' 
termixture  of  the  nervous  filaments. 

Some  writers  have  confidcred  them  as  fo 
many  little  brains. ; Lancifi  fancied  he  had  difT 
covered  mufcular  fibres  in  them,  but  they  arq 
certainly  not  of  an  irritable  nature ; a late 
writer.  Dr.  Johnftone  (/),  imagines  they  are 
Intended  to  deprive  lis  of  the  power  of  the  will 
over  certain  parts,  as  thq  heart,  for  inftance ; 
but  if  this  hypothefis  were  well  founded,  we 
Ihould  meet  with  them  only  in  nerves  leading 
to  involuntary  mufcles  ; whereas  it  is  certain, 
that  the  voluntary  mufcles  receive  their  nerves 
through  ganglions.  Other  theories  have  been 
formed  concerning  them,  none  of  which,  how- 
ever, have  as  yet  led  to  afcertain  their  ufe.  , 

The  nerves,  like  the  blood-veflels,  in  their 
courfe  through  the  body,  communicate  with 
each  other,  and  each  of  thefe  communications 
conftitutes  what  is  called  a plexus,  frorn  whence 
branches  are  again  detached  to  different  parts 
of  the  body.  Some  of  thefe  are  conflant  and 
jponfiderable  enough  to  be  difiinguiflied  by  par- 
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ticular  names,  as'  the  femilunar  flems  ; the  fuh 
Tnonary  plexus^  the  hepatic^  the  cardiac,  &c. 

It  would  be  foreign  to  the  purpofe  of  this 
work,  to  follow  the  nerves  through  all  their 
diftiibutions ; but  it  may  be  remembered,  that 
in  defcribing  the  different  vifcera,  mention  was 
made  of  the  nerves  diftributed  to  them.  There 
is  one  pair,  however,  called  the  intercojlal  or 
^reat  fympathetic  nerve,  which  feems  to  require 
particular  notice,  becaufe  it  has  an  almoft 
univerfal  connection  and  correfpondence  with 
all  the  other  nerves  of  the  body. — Authors 
are  not  perfectly  agreed  about  the  origin  of  the 
intercojlal ; but  it  may  perhaps  not  improper- 
ly be  defa'ibed,  as  beginning  from  filaments 
of  the  fifth  and  fixth  pair ; it  then  paffes  out  of 
the  cranium,  through  the  bony  canal  of  the 
Carotid,  from  whence  it  defcends  laterally  clofe 
to  the  bodies  of  the  vertebrae,  and  receives 
branches  from  almoft  all  the  vertebral  nerves; 
forming  almoft  as  many  ganglions  in  its  courfie 
through  the  thorax  and  abdomen.  It  fends  off 
an  infinite  number  of  branches  to  the  vifcera 
in  thofe  cavities,  and  forms  feveral  plexus  with 
the  branches  of  the  eighth  pair,  or  par  vagum. 


That 
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That  the  nerves  are  deftined  to  convey  the 
principles  of  motion  and  fenfibility  to  the  brain 
from  all  parts  of  the  fyllem,  there  can  be  no 
doubt;  but  how  thefe  effects  are  produced,  no 
one  has  ever  yet  been  able  to  determine.  The 
enquiry  has  been  a conftant  fource  of  hypothe- 
fis  in  all  ages,  and  has  produced  fome  ingeni- 
ous ideas,  and  many  erroneous  pofitions,  but 
without  having  hitherto  afforded  much  fatif- 
faclory  information. 

Some  phyliologifts  have  conhdered  a trunk  - 
of  nerves  as  a folid  chord,  capable  of  being 
divided  into  an  infinite  number  of  filaments, 
by  means  of  which  the  imprefiions  of  feeling 
arc  conveyed  to  the  fenforium  commune. — 
Others  have  fuppofed  to  be  a canal,  which 
afterwards  feparates  into  more  minute  chan- 
nels ; or,  pKjrhaps,  as  being  an  affemblage  of 
many  very  fmall  and  diftincl  tubes,  connected 
to  each  other,  and  thus  forming  a cylindrical 
chord.  They  who  contend  for  their  being  folid 
bodies,  are  of  opinion,  that  feeling  is  occa- 
fioned  by  vibration;  fo  that,  forinftance,  ac- 
cording to  this  fyftem,  by  pricking  the  finger, 
a vibration  would  be  occafioned  in  the  nerve, 
diftributed  through  its  fubftance,  and  the  ef- 
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fc£ls  of  this  vibration,  when  extended  to  the 
fenforiiim,  would  be  an  excital  of  pain.  Elut 
the  inelafticity,  the  foftnefs,  the  connection, 
and  the  fituation  of  the  nerves,  are  fo  many 
proofs,  that  vibration  has  no  fhare  in  the  caufe 
of  feeling:. 

Others  have  fuppofed  that  in  the  brain  and 
fpinal  marrow,  a very  fubtile  fluid  is  fecretedj 
and  from  thence  conveyed  through  the  imperr 
ceptible  tubes,  which  they  conflder  as  exifting 
in  the  nerves. — They  have  farther  fuppofed, 
that  this  very  fubtile  fluid,  to  which  they  have 
given  the  name  of  animal  fpirits,  is  fecreted 
in  the  cortical  fubftance  of  the  brain  and  fpi- 
nal marrow,  from  whence  it  pafles  through 
the  medullary  fubftance.  This,  like  the  other 
fyftem,  is  founded  altogether  on  hypothefis  j 
but  it  feems  to  be  an  hypothefis  derived  from 
much  more  probable  principles,  and  there  are 
many  ingenious  arguments  to  be  brought  in  ita 
fupport. 
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CHAP.  VII. 

Of  the  Senfes, 

f 

JN  treating  of  the  fenfes,  we  mean  to  con- 
fine ourfelves  to  the  external  ones  of  touch, 
tajle^  fnielUng^  hearings  and  vifion.  The  word 
fenfe,  when  applied  to  thefe  five,  feems  to  im- 
ply not  only  the  fenfation  excited  in  the  mind 
by  certain  impreflions  made  on  the  body,  but 
likewife  the  orsran  deftiiied  to  receive  and  tranf- 
mit  thefe  impreflions  to  the  fenforium. — Each, 
of  thefe  organs  being  of  a peculiar  ftrufture, 
is  fufceptible  only  of  particular  impreflions, 
which  will  be  pointed  out  as  we  proceed  to 
defcribe  each  of  them  feparately. 


SECTION  I. 

Of  the  Scnfe  of  'Touch. 

^ j H E fenfe  of  touch  may  be  defined  to  be 
JL  the  faculty  of  diflinguifliing  certain  pro- 
perties of  bodies  by  the  feel.  In  a general 

acceptation. 
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acceptation,  this  definition  might  perhaps  nofT 
improperly  be  extended  to  every  part  of  the  bo- 
dy poflefledof  fenfibility  (g),  but  it  is  commonly 
confined  to  the  nervous  papillae  of  the  cutis, 
or  true  Ikin,  which,  with  its  appendages,  and 
their  feveral  ufes,  have  been  already  defcribed. 

The  exterior  properties  of  bodies,  fuch  as 
their  folidity,  moiftufe,  inequality,  fmooth- 

(j-)  In  the  courfe  of  this  volume,  mention  hgs  often 
been  made  of  die  fenfibility  or  infenfibility  of  different 
parts  of  the  body  ; it  will  therefore,  perhaps,  not  be  amifs 
to  obferve  in  this  place,  that  many  parts  which  were  for- 
merly fuppofed  to  poffefs  the  moll  exquifite  fenfe,  are 
now  known  to  have  but  little  or  no  feeling,  at  leall  in  a 
found  ftate ; for  in  an  inflamed  Hate,  even  the  bones,  the 
moft  infenfible  parts  of  any,  become  fufceptible  of  die  moft 
painful  fenfations.  This  curious  difcovery  is  due  to  the  , 
late  Baron  Haller.  His  experiments  prove,  that  the  bones, 
cartilages,  ligaments,  tendons,  epidermis,  and  membranes, 
(as  the  pleura,  pericardium,  dura  and  pia  mater,  periof- 
teum,  &c.)  may  in  a healthy  ftate  be  confidered  as  infen- 
fible. As  fenfibility  depends  on  the  brain  and  nerves,  of 
courfe,  different  parts  will  poffefs  a greater  or  lefs  degree 
of  feeling,  in  proportion  as  they  are  fupplied  with  a greater 
or  fmaller  number  of  nerves.  Upon  this  principle  it  is, 
that  the  Ikin,  mufcles,  ftomach,  inteftines,  urinary  bladder, 
ureters,  uterus,  vagina,  penis,  tongue,  and  retina,  arc 
extremely  fenfible,  while  the  lungs  and  glands  have  only 
obfcure  degree  of  feeling, 
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liefs,  drynefs,  or  fluidity,  and  llkewife  their 
degree  of  heat,  feein  all  to  be  capable  of  mak- 
ing different  impreflions  on  the  papillcC,  and 
confequently  of  exciting  different  ideas  in  the 
fenforium  commune*  But  the  organ  of  touch, 
like  all  the  other  fenfes,  is  not  equally  deli- 
cate in  every  part  of  the  body,  or  in  every 
fubjecl ; being  in  fome  much  more  exquifite  ' 
than  it  is  in  others. 

SECTION  II. 

Of  the  ‘Tafe, 

TH  E fenfe  of  tajle  is  feated  chiefly  in  the 
tongue,  of  the  fituation  and  ftru6lure 
of  which,  fome  account  has  already  been  given 
in  a former  part  (h)  of  the  work. 

O N the  upper  furface  of  this  organ  we  may 
obferve  a great  number  of  papillae,  which,  on 
account  of  their  difference  in  lize  and  fliape, 
are  commonly  divided  into  three  clafles.  The 
largeft  are  fltuated  towards  the  balls  of  the 
tongue.  Their  number  commonly  varies  from 

{h)  See  page  215. 
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feven  to  nine,  and  they  feem  to  be  mucous 
follicles.  Thofe  of  the  fecond  clafs  are  fome- 
what  fmaller,  and  of  a cylindrical  fhape.  They 
are  moft  numerous  about  the  middle  of  tlie 
tongue.  Thofe  of  the  third  clafs  are  very  mi- 
nute, and  of  a conical  lliape.  They  are  very 
numerous  on  the  apex  and  edges  of  the  tongue, 
and  have  been  fuppofed  to  be  formed  by  the 
extremities  of  its  nerves. 

W E obferve  a line,  the  linea  lingua  me- 
dlana,  running  along  the  middle  of  the  tongue, 
and  dividing  it  as  it  were  into  two  portions. 
Towards  the  balls  of  the  tongue,  we  meet  with 
a little  cavity,  named  by  Morgagni,  foramen 
cacum,  vvhich  feems  to  be  nothing  more  than 
the  excretory  duels  of  mucous  glands  fituated 
within  the  fubftance  of  the  tongue. 

\V  E have  already  obferved,  that  this  organ 
is  every  where  covered  by  the  cuticle,  which> 
'by  forming  a reduplication,  called  the  franum^ 
at  its  under  part,  ferves  to  prevent  the  too 
great  motion  of  the  tongue,  and  to  fix  it  in  its 
fituation.  But,  befides  this  attachment,  the 

I 

tongue  is  connected  by  means  of  its  mufcles 

and 
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and  membranous  ligaments,  to  the  lower  jaw^ 
the  os  hyoides  and  the  ftyloid  proceffes; 

The  principal  arteries  of  the  tongue  are 
the  llnguales,  which  afife  from  the  exter- 
nal carotid.  Its  veins  empty  themfelves  intoi 
the  external  jugulars.  Its  nerves  arife  from 
the  fifth,  eighth,  and  ninth  pair.- 

The  variety  of  taftes  feems  to  be  dccafioned 
by  the  different  impreflions  made  on  the  pa- 
pillae by  the  food.  The  different  ftate  of  the  ' 
papillae  with  refpect  to  their  moifture,  their 
figure,  or  their  covering,  feems  to  produce  a 
confiderable  difference  in  the  tafte,  not  only 
in  different  people,  but  in  the  fame  fubjeft,  in 
ficknefs  and  in  health.  The  great  ufe  of  the 
tafte  feems  to  be  to  enable  us  to  diftinguifh 
wholefome  and  falutary  food  from  that  which 
is  unhealthy;  and  we  obferve  that  many  qua- 
drupeds, by  having  their  papillae  (f)  very  large 
and  long,  have  the  faculty  of  diftinguifhing* 
flavours  with  infinite  accuracy. 

(i)  Malpighi’s  defcriptibn  of  the  papillse,  which  has 
been  copied  by  many  anatomical  writers,  feem«  to  hare 
been  taken  chiefly  from  the  tongues  of  Iheep. 
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SECTION  III. 

Of  Smelling. 

H E fenfe  of  fnelling^  like  the  fenfe  of 
tafte,  feems  intended  to  direct , us  to  a 
proper  choice  of  aliment,  and  is  chiefly  feated 
in  the  nofe,  which  is  diftinguifhed  into  its  ex- 
ternal and  internal  parts.  The  fitiiation  and 
figure  of  the  former  of  thefe  do  not  feem  to 
require  a definition.  It  is  compofed  of  bones 
and  cartilages,  covered  by  mufcular  fibres-, 
and  by  the  common  integuments.  The  bones 
make  up  the  upper  portion,  and  the  cartilages 
the  lower  one.  .The  feptuni  narmm,  like  the 
nofe,  is  likewife  in  part  bony,  and  in  part  car- 
tilaginous. Thefe  bones  and  their  connexions, 
were  defcribed  in  the  ofteology. 

The  internal  part  of  the  nofe,  befides  the 
ofla  fpongiofa,  has  fix  cavities  or  ffnufesj  the 
maxillary,  the  frontal,  and  the  fphenoid,  which 
were  all  defcribed  with  the  bones  of  the  head. 
They  all  open  into  the  noftrils,  and  the  nofe 
likewife  communicates  witli  the  mouth,  la- 
rynx, ^ 
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rynx,  and  pharynx,  pofteriorly  behind  the 
velum  palati. 

All  thefe  feveral  parts  which  are  included 
in  the  internal  divilion  of  the  nofe,  ’viz.  the 
inner  furface  of  the  noftrils,  the  lamellae  of  the 
offa  fpongiofa,  and  the  finiifes,  are  lined  by  a 
tliick  and  very  vafcular  membrane, which,  tho* 
not  unknown  to  the  ancients,  was  firil:  well 
defcribed  by  Schneider  (i),  and  is  therefore 
now  commonly  named  membrana  fituitaria 
^chneiderL  This  membrane  is  truly  the  organ 
of  fmelling,  but  its  real  fti’ufture  does  not  yet 
feem  to  be  perfectly  undeidlood.  It  appears 
to  be  a continuation  of  the  cuticle,  which  lines 
the  inner  furface  of  the  mouth.  In  Ibrae  parts 
of  the  nofe  it  is  fmooth  and  fu'm,  and  in  others 
it  is  loofe  and  fpongy  It  is  conftantly  moif- 
tened  by  a mucous  fecretion,  the  finer  parts  of 
which  are  carried  off  by  the  air  we  breathe, 
and  the  remainder  by  being  retained  in  the 
finufes,  acquires  confiderable  confiflence.  The 
manner  in  which  this  mucus  is  fecreted  has 
not  yet  been  fatisfaclorily  afcertained,  but  it 
feems  to  be  by  means  of  mucous  follicles. 

{k)  De  Catarrho,  Lib.  III. 
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Its  arteries  are  branches  of  the  internal 
maxillary  and  internal  carotid.  Its  veins 
, empty  themfelves  into  the  internal  jugulars. 
The  firft  pair  of  nerves  j the  olfaBory,  are  fpread 
over  every  part  of  it,  and  it  likewife  receives 
branches  from  the  fifth  pair. 


After  what  has  been  faid  of  the  pituitary 
' membrane,  it  will  not  be  difficult  to  conceive 
how  the  air  we  draw  in  at  the  noftrils,  being 
impregnated  wfith  the  effluvia  of  bodies,  ex-r 
cites  in  us  that  kind  of  fenfation  we  call  fmelU 
tng.  As  thefe  effluvia,  from  their  being  ex- 
ceedingly light  and  volatile,  cannot  be  capa- 
ble in  a fmall  quantity  of  making  any  great 
impreffion  on  the  extremities  of  the  olfactory 
nerves,  it  was  neceflary  to  give  confiderable 
extent  to  the  pituitary  membrane,  that  by  this 
means  a greater  number  of  odoriferous  parti- 
cles might  be  admitted  at  the  fame  time. 

hen  we  wifti  to  take  in  much  of  the  efflu- 
via of  any  thing,  we  naturally  clofe  the  mouth, 
that  all  the  air  we  infpire,  may  pafs  through 
the  noftrils;  and  at  the  fame  time,  by  means 
of  the  mufcles  of  the  nofe,  the  noftrils  are  di- 
lated, and  a greater  quantity  of  air  is  drawq 
into  them, 
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I N many  quadrupeds,  the  fenfe  of  fmelling 
'is  much  more  extenfive  and  delicate  than  it  is 
in  the  human  fubjefl ; and  in  the  human  fub- 
jecl,  it  feems  to  be  more  perfeft,  the  lefs  it  is 
vitiated  by  a variety  of  fmells. — It  is  not  al- 
ways in  the  fame  ftate  of  perfection,  being  na- 
turally affected  by  eveiy  change  of  the  pitui- 
tary membrane,  and  of  the  lymph  with  which 
that  membrane  is  moiftened, 

SECTION  IV. 

K 

Of  Hearing. 

Before  we  undertake  to  explain  the 
manner  in  which  we  are  enabled  to  re- 
ceive the  impreffions  of  found,  it  w’ill  be  ne- 
celfai’y  to  defcribe  the  ear^  which  is  the  organ 
if  hearing.  It  is  commonly  diftinguifhed  into 
external  and  internal.  The  former  of  thefe 
divifions  includes  all  that  we  are  able  to  difco- 
vei'  without  diffeclion,  and  the  meatus  auditor 
rius,  as  far  as  the  tympanum  j and  the  latter, 
all  the  other  parts  of  the  ear. 

The  external  ear  is  a cartilaginous  funnel, 
covered  by  the  common  integuments,  and  at- 
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tached,  by  means  of  its  ligaments  and  miifcles, 
to  the  temporal  bone.  Although  capable  only 
of  a very  obfciire  motion,  it  is  found  to  have 
feveral  mufcles. — Different  parts  of  it  are  dif- 
tinguifhed  by  different  names  ; all  its  cartila- 
ginous part  is  called  ala  or  wing,  to  diftinguifli 
it  from  the  foft  and  pendent  part  below,  called 
the  lobe.  Its  outer  circle  or  border  is  called 
helix,  and  the  femicirle  within  this,  antihelix. 

' The  moveable  cartilage  placed  immediately 
before  the  meatus  auditorius,  which  it  may  be 
made  to  clofe  exactly,  is  named  tragus  ; and  an 
eminence  oppofite  to  this  at  the  extremity  of 
the  antihelix,  is  called  antitragus.  The  concha 
is  k confiderable  cavity  formed  by  the  extre- 
mities of  the  helix  and  antihelix. — The  meatus 
auditorius,  which  at  its  opening  is  cartilagi- 
nous, is  lined  with  a very  thin  membrane, 
which  is  a continuation  of  the  cuticle,  from 
the  furface  of  the  ear. 

In  this  canal  we  find  a yellow  wax,  which 
is  fecreted  by  a number  of  minute  glands  or 
follicles,  each  of  which  has  an  excretoiy  duct. 
This  fecretion,  which  is  at  firft  of  an  oilycon^ 
fiftence,  defends  the  membrane  of  the  tympa- 
num from  the  injdrie?  of  the  air  j and  by  its 

bitternefs, 
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bitternefs,  pi'events  minute  infe^ls  from  en- 
tering into  the  ear.  But,  when  from  neglect 
or  difeafe,  it  accumulates  in  too  great'  a quan- 
tity, it  fometimes  occalions  deafriefs.  The  in- 
ner extremity  of  the  meatus  is  clofed  by  a very 
thin  tranfparent  membrane,  the  membrajia  tym- 
panic which  is  fet  in  a bony  circle  like  the  head 
of  a drum. — In  the  laft  century,  Rivinus,  pro- 
felfor  at  Leipfic,  fancied  he  had  difcovered  a 
hole  in  this  membrane,  furrounded  by  a fphinc- 
ter,  and  affording  a paffage  to  the  air,  between 
the  external  and  internal  ear.  Cowper,  Heif- 
ter,  and  fome  other  anatomifts,  have  admitted 
this  fuppofed  foramen,  which  certainly  does 
not  exift.  Whenever  there  is  any  opening 
in  the  membrana  tympani,  it  may  be  confi- 
dered  as  accidental. — Under  the  membrana 
tympani,  runs  a branch' of  the  fifth  pair  of 
nerves,  called  chorda  tympani , and  beyond  this 
membrane  is  the  cavity  of  the  tympanum, 
which  is  about  feven  or  eight  lines  wide,  and 
half  fo  many  in  depth — it  is  femi-fpherical,  and 
every  where  lined  by  a very  fine  membrane. 
There  are  four  openings  to  be  obferved  in  this 
cavity.  It  communicates  with  the  mouth,  by 
means  of  the  Eujlachian  tube.  This  canal, 
which  is  in  part  bony,  ^nd  in  part  cartilagi- 
nous. 
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nous,  begins  by  a very  narrow  opening  at  the 
anterior  and  almaft  fuperior  part  of  the  tym- 
panum, increafing  in  fizeas  it  advances  towards 
the  palate  of  the  mouth,  where  it  terminates 
by  an  oval  opening.  This  tube  is  every  where 
lined  by  the  fame  membrane  that  covers  the 
inlide  of  the  mouth. — The  real  ufe  of  this  ca- 
nal, does  not  feem  to  have  been  hitherto  fatif- 
fadiorily  afeertained;  but  found'would  feem  to 
be  conveyed  through  it  to  the  membrana  tym- 
pani,  deaf  perfons  being  often  obferved  to  lif- 
ten  attentively  with  their  mouths  open.  Op- 
pofite  to  this  is  a minute  paffage,  which  leads 
to  the  finuofities  of  the  maftoid  protefs;  and 
the  two  other  openings,  which  are  in  the  in- 
ternal procefs  of  the  os  petrofum,  are  the  /e~ 
nejlra  ovalis,  and  fenejlra  rotunda,  both  of  which 
are  covered  by  a very  fine  membrane. 

There  are  three  diftineff  bones  in  the  cavity 

of  the  tympanum,  and  thefe  are  the  malleus, 

incus,  and  Jlapes.  Bcfides  thefe  there  is  a 

fourth,  which  is  the  os  orblculare,  confidered 
/ 

by  fome  anatomifts,  as  a procefs  of  the  Jlapes, 
which  is  rieceffarily  broken  off  by  the  violence 
we  are  obliged  to  ufe,  in  getting  at  thefe  bones; 

but 
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but  when  accurately  confidered,  it  feems  to  be 
a diilinc):  bone. 

The  malleus  is  fuppofed  to  refemble  a ham- 
pier^  being  larger  at  one  extremity,  which  i? 
its  head^  than  it  is  at  the  other,  which  is  its 
handle.  The  latter  is  attached  to  the  mem- 
brana  tympani,  and  the  head  of  the  bone  is 
articulated  with  the  tncus^ 

N 

. The  incus ^ as  it  is  called  fi'om  its  fhape, 
though  it  feems  to  have  lefs  refemblance  to  an 
aniiil^  than  to  one  of  the  dentes  molares  with 
its  roots  widely  feparated  from  each  other, 
is  diftinguifhed  into  its  body  and  its  legs.  One 
of  its  legs  is  placed  at  the  entry  of  the  canal 
which  leads  to  the  maftoid  procefs ; and  the 
.other,  which  is  fomewhat  longer,  is  articulated  - 
with  the  Jiapes^  or  rather  with  the  os  orbiculare^ 
which  is  placed  between  them, 

The  third  bone  is  very  properly  named 
ftapeSy  /being  perfeftly  fliaped  like  a ftirrup. — 
Its  baiis  is  fixed  into  the  fenejlra  ovalis^  and  its 
upper  part  is  articulated  with  the  os  orbiculare^ 
“^hat  is  called  the  fen^ra  rotunda^  though  per- 
haps 
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haps  improperly,  as  it  is  more  oval  than  round, 
is  obferved  a little  above  the  other,  in  an  emi- 
nence formed  by  the  os  petrofum,  and  is 
clofed  by  a continuation  of  the  membrane  that 
lines  the  inner  furface  of  the  tympanum.  The 
ftapcs  and  malleus  are  each  of  them  fumHhed 
with  a little  mufcle,  the  Jiapedeus  and  tenfor 
iyinpani.  The  firft  of  thefe,  which  is  the  fmali- 
eft  in  the  body,  arifes  from  a little  cavern  in 
the  pofterior  and  upper  part  of  the  cavity  of 
the  tympanum ; and  its  tendon,  after  palling 
throuo-h  a hole  in  the  fame  cavern,  is  inferted 
at,  the  back  part  of  the  head  of  the  ft  apes. 
Tliis  mufcle,  by  drawing  the  ftapes  obliquely 
upwards,  aftifts  in  ftretching  the  niembrana 
tympani. 

The  tenfor  fy7npani  (/)  or  mt emus,  mallei,  as  it 
is  called  by  fome  writers,  arifes  from  the  carti- 
laginous extremity  of  the  Euftachian  tube,  and  is 
inferted  into  the  back  part  of  the  handle  of  the 
malleus,  which  it  ferves  to  pull  inwards,  and 

(/)  Some  anatomills  defcribe  three  mufcles  of  the  mal- 
leus, but  only  this  one  feems  to  deferve  the  name  of  muf- 
cle, what  are  called  the  extcrnus,  and  obliquus  mallei,  feera- 
jng  to  be  ligaments,  rather  than  mufcles. 


of 
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of  courfe  helps  to  ftretcli  the  membrana  tym- 
pani. 

The  labyrinth,  is  the  only  part  of  the  ear 
which,  remains  to  be  defcribed.  It  is  fituated 
in  the  os  petrofum,  and  is  feparated  from  the 
tympanum  by  a partition  which  is  every  where 
bony,  except  at  the  two  feneftrae.— It  is  com- 
pofed  of  three  parts  ; and  thefe  are  the  vejli- 
bulum,  the  femi- circular  canals,  and  the  cochlea. 

The  vejlibulum  is  an  irregular  cavity,  much 
fmaller  than  the  tympanum,  fituated  nearly  in 
the  center  of  the  os  petrofum,  between  the 
tympanum,  the  cochlea,  and  the  femi-circular 
canals.  It  is  open  on  the  fide  of  the  tympa- 
num, by  means  of  the  feneftra  ovalis,  and  com- 
municates with  the  upper  portion  of  the  coch- 
lea by  an  oblong  foramen,  which  is  under  the 
feneftra  ovalis,  from  which  it  is  feparated  only 
by  a very  thin  partition. 

✓ 

Each  of  the  three  femi-^circular  ca^ials,  forms 
about  half  a circle  of  nearly  a line  in  diame- 
ter, and  running  each  in  a different  direction, 
they  are  diftinguiftied  into  vertical,  oblique,  and 
horizontal.  Thefe  three  canals  open  by  both 
4 their 
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, /■ 

their  extremities  into  the  yeftibulum ' but  thtf 
•vertical  and  the  oblique,  being  united  together 
at  one  of  their  extremities,  there  are  only  five 
orifices  to  be  feen  in  the  veftibulum. 

The  cochlea  is  a canal  v/hich  takes  a fpiral 
courfe,  not  unlike  the  fliell  of  a fnail.  From 
its  bafis  to  its  apex  it  makes  two  turns  and  a 
half,  and  is  divided  into  two  canals  by  a very 
thin'  lamina  or  feptum,  which  is  in  part  bony^ 
and  in  part  membranous,  in  fuch  a manner, 
that  thefe  two  canals  only  communicate  with 
each  other  at  the  point.  One  of  them  opens 
into  the  veftibulum,  arid  the  other  is  covered 
by  themembrane  that  clofes  the fenejlra  rotunda* 
The  bony  lamella  which  feparates  the  two  ca- 
nals, is  exceedingly  thin,  and  fills  about  two 
thirds  of  the  diameter  of  the  canal.  The  reft 
of  the  feptum  is  compofed  of  a moft  delicate 
membrane,  which  lines  the  whole  inner  fur- 
face  of  the  cochlea,  and  feems  to  form  this  di-^ 
vifion  in  the  fame  manner  as  the  two  mem- 
branous bags  of  the  pleura,  by  being  applied 
to  each  other,  form  the  mediaftinum. 

Every  part  of  the  labyrinth  is  furnifliedwith 
a very  delicate  periofteum,  and  filled  with  a 

watery 
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watery  fluid,  fecreted  as  in  other  cavitie§; 
This  fluid  tranfmits  to  the  nerves  the  vibra- 
tions it  receives  from  the  membrane  doling 
the  feneftra  rotunda,  and  from  the  balis  of  the 
flapes,  where  it  refts  on  the  feneftrum  ovale. 
When  this  fluid  is  colLecled  in  too  great  a quan- 
tity, or  is  comprefled  by  the  flapes,  it  efcapes 
through  two  minute  canals  or  aquadu6ls,  lately' 
defcribed  by  Dr.  Cotunni  (^/z),  an  ingenious 
phylician  at  Naples.  One  of  thefe  aquaeducts 
opens  into  the  bottom  of  the  veflibulum,  and 
the  other  into  the  cochlea,  near  the  feneflra 
rotunda.  They  bothpafs  through  the  os  petro- 
fum,  and  communicate  with  the  cavity  of  the 
cranium,  where  the  fluid  that  pafles  through 
them  is  abforbed ; and  they  are  lined  by  a 
membrane,  which  is  fuppofed  to  be  a produc- 
tion of  the  dura  mater. 

The  arteries  of  the  external  ear  come  from  the 
temporal  and  other  branches  of  the  external  ca- 
rotid, and  its  veins  pafs  into  the  jugular. — The 
internal  ear  receives  branches  of  arteries  from 
the  balilary  and  carotids,  and  its  veins  empty 

{m)  De  Aq,uedu£Ubu«  Auris  Humanae  Internae,  8vo. 
Neapol,  1760. 
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themfelves  into  the  finufes  of  the  dura  mater, 
and  into  the  internal  jugular. 

The  port  10  mollis  of  the  feventh  pair  is  diftri- 
buted  through  the  cochlea^  the  vejiihulum^  and 
the  femi-ctrcular  canals  ; and  the  portio-  dura 
fends  off  a branch  to  the  tympanum,  and 
other  branches  to  the  external  ear  and  parts 
near  it. 

The  fenfe  of  hearings  in  producing  which 
all  the  parts  we  have  defcribed  affift,'  is  occa- 
lioned  by  a certain  modulation  of  the  air  col- 
lected by  the  funnel-like  lhape  of  the  external 
ear,  and  conveyed  through  the  meatus  audito* 
rius  to  the  membrana  tympani.  That  found 
IS  propagated  by  means  of  the  air,  is  very  eahly 
proved  by  ringing  a bell  under  the  receiver  of 
an  air-pump ; the  found  it  affords  being  found 
to  diminifli  gradually  as  the  air  becomes  ex- 
haufted,  till  at  length  it  ceafes  to  be  heard  at 
all.  Sound  moves  through  the  air  with  infi- 
nite velocity,  but  the  degree  of  its  motion 
feems  to  depend  on  the  fiate  of  the  air,  as  it 
conftantly  moves  fafter  in  a denfe  and  dry,  than 
it  does  in  a moift  and  rarefied  air. 


That 
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TrtAT  the  air  vibrating  on  the  membrana 
tympani,  communicates  its  vibration  to  the 
different  parts  of  the  labyrinth,  and  by  means 
of  the  fluid  contained  in  this  cavity,  affects 
the  auditoiy  nerve  fo  as  to  produce  foundj 
feems  to  be  very  probable  j but  the  fituation, 
the  minutenefs,  and  the  variety  of  the  parts 
which  cbmpofe  the  ear,  do  not  permit  much 
to  be  advanced  with  certainty,  concerning 
their  mode  of  action. 

Some  of  thefe  parts  feem  to  conftitute  the 
immediate  organ  of  hearing,  and  thefe  are  all 
the  parts  of  the  veJUbiilu?n : but  there  are  others 
which  feem  intended  for  the  perfedion  of  this 
fenfe,  without  being  abfolutely  effential  to  it; 
It  has  happened  for  iiiflance,  that  the  mem- 
brana tympani,  and  thelictle  bones  of  the  ear^ 
have  been  deftroyed  by  difeafe,  without  de- 
priving the  patient  of  the  fenfe  of  hearing  («); 

(h)  This  obfervation  has  led  to  a ruppofitlon,  that  a 
perforation  of  this  membrane^  may,  in  fome  cafes  of  deaf- 
nefs,  be  ufeful ; and  Mr.  Chefelderi  relates,  that  fome 
years  ago,  amalefaftor  was  pardoned,  on  condition  that  he 
fbould  fubmit  to  this  operation  j but  the  public  clamour- 
raifed  againft  it  was  fo  great,  that  it  was  thought  right  not 
to  perforin  it. 

3D  d 
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Sound  is  more  or  lefs  loud,  in  proportion 
to  the  ftrength  of  the  vibration  ; and  the  va- 
riety of  founds  feems  to  depend  on  the  diffe- 
rence of  this  vibration ; for  the  moi’e  quick 
and  frequent  it  is,  the  more  acute  will  be  the 
•found,  and  vice  verfa. 

Before  we  conclude  this  article,  it  will  be 
right  to  explain  certain  phenomena,  which 
will  be  found  to  have  a relation  to  the  organ 
of  hearing. 

Every  body  has,  in  confequence  of  parti- 
cular founds,  occalionally  felt  that  difagree- 
able  fenfation  which  is  ufually  called,  fethng 
the  teeth  on  edge ; and  the  caufe  of  this  fenfa- 
tion may  be  traced  to  the  communication 
which  the  portio  dura  of  the  auditory  nerve 
has  with  the  branches  of  the  fifth  pair,  that 
are  diffributed  to  the  teeth,  being  probably 
occafloned  by  the  violent  tremor  produced  in 
the  membrana  tympani,  by  thefe  veiy  acute 
founds.  Upon  the  fame  principle  we  may  ex- 
plain the  ftrong  idea  of  found  which  a perfon 
has  who  holds  a vibrating  firing  between  his 
teeth. 
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The  humming  which  is  fometimes  perceived 
in  the  ear,  without  any  exterior  caufe,  may  be 
occafioned  cither  by  an  increafed  action  of  the 
arteries  in  the  ears,  or  by  convulfive  contrac- 
tions of  the  mufcles  of  the  malleus  and  ftapeus, 
affecting  the  auditory  nerve  in  fuch  a manner 
as  to  produce  the  idea  of  found.  An  inge- 
nious philofophical  writer  (o)  has  lately  difco- 
vered,  that  there  are  founds  liable  to  be  ex- 
cited in  the  ear  by  irritation,  and  without  any 
affiftance  from  the  vibrations  of  the  air. 

(o)  See  Elliot’s  Philofophical  Oh/ervations,  on  the  Sen/es  of 
Vifion  and  Hearing,  SvOi 
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S.  E C T I O N V. 

Of  Vifwn. 

The  eyes^  which  conftitutc  the  organ  of 
vlfion,  are  lituated  in  two  bony  cavities, 
named  orbits,  where  they  are  furrounded  by 
feveral  parts,  which  are  either  intended  to  pro- 
tect them  from  external  injury,  or  to  affift  in 
then'  motion. 

The  globe  of  the  eye  is  immediately  covered 
by  two  eye-lids  or  fal-pebree,  which  are  com- 
pofed  of  mufcular  fibres  if)  covered  by  the 
common  integuments,  and  lined  by  a very 
fine  and  fmooth  membrane,  which  is  fiom 
thence  extended  over  part  of  the  globe  of  the 
eye,  and  is  called  tunica  conjundlhra.  Each  eye- 
lid is  cartilaginous  at  its  edge,  and  this  border, 
which  is  called isfurnilhedwith  a row  of 
hairs,  named  cilia  or  eye-lajhes. 

The  cilia  ferve  to  proteft  the  eye  from  In- 
fects and  niinute  bodies  floating  in  the  air,  and 

(;)  page  135. 
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likewile  to  moderate  the  a6tion  of  the  rays  of 
light  in  their  paflage  to  the  retina.  At  the 
roots  of  thefe  hairs  there  arc  febaceous  folli- 
cles, fiiit  noticed  by  Meibomius,  which  difcharge 
a glutinous  liniment.  Sometimes  the  fluid 
they  fecrete  has  too  much  vifcidity,  and  the 
eye-lids  become  glued  to  each  other. 

The  upper  border  of  the  orbit  is  covered  bv 
the  eye-brows^  or  fupercilla,  which  by  means  of 
their  two  mufcles  are  capable  of  being  brought 
towards  each  other,  or  of  being  carried  up- 
wards.— They  have  been  confidered  as  ferving 
to  protect  the  eyes,  but  they  are  probably  in- 
tended more  for  ornament  than  utility  (^). 

The  orbits,  in  which  the  eyes  are  placed, 
are  furnifhed  with  a good  deal  of  fat,  which 
affords  a foft  bed  on  which  the  eye  performs  its 
feveral  motions. — The  inner  angle  of  each  or- 
bit, or  that  part  of  it  which  is  near  the  nofe, 
is  called  canthiis  major  or  the  great  angle ; and 
the  outer  angle,  which  is  on  the  oppofite  fide 
of  the  eye,  is  the  canthus  minor  or  little  angle, 

{q)  It  is  obfervablc,  that  the  eye-brows  are  peculiar  to 
ithe  human  fpecics. 
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The  little  reddifh  body  which  we  obferve  in 
the  great  angle  of  the  eye -lids,  and  which  is 
called  canmcula  lachrymalis ^ is  fuppofed  to  be  of 
a glandular  ftruclure,  and  like  the  follicles  of 
the  eye-lids,  to  fecrete  an  oily  humour.  But 
its  ftrudure  and  ufe,  do  not  feem  to  have  been 
hitherto  accurately  determined.  The  furface 
of  the  eye,  is  conftantly  moiftened  by  a very 
fine  limpid  fluid  called  the  tears,  which  is 
chiefly,  and  perhaps  wholly  derived  from  a 
large  gland  of  the  conglomerate  kind,  fituated 
in  a fmall  deprellion  of  the  os  frontis  near  the 
outer  angle  of  the  eye.  Its  excretory  ducts 
pierce  the  tunica  conjun^iva,  juft  above  the 
cartilaginous  borders  of  the  upper  eye-lids. 
When  the  tears  were  fuppofed  to  be  fecreted 
by  the  caruncule,  this  gland  was  called  glan- 
dula  innominata\  but  now  that  its  ftructure  and 
iifes  are  afcertained,  it  very  properly  has  the 
name  oiglandida  lachrymalis . The  tears  poured 
out  by  the  ducts  of  this  gland  are  in  a natural 
and  healthy  ftate,  inceflantly  fpread  over  the 
furface  of  the  eye,  to  keep  it  clear  and  tranf- 
parent,  by  means  of  the  eye-lids,  and  as  con- 
ftantly pafs  out  at  the  oppofite  corner  of  the 
eye  or  inner  angle,  through  two  minute  ori- 
3 ' flees. 
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Hces,  the  punda  lachrymalxa  (r);  being  deter- 
mined into  thefe  little  openings  by  a redupli- 
cation of  the  tunica  conjunftiva,  {haped  like  a 
crefcent,  the  two  points  of  which  anfwer  to 
the  punda.  This  reduplication  is  named  me?n~ 
brana,  or  valvida  femilunaris . Each  of  thefe 
punda  is  the  beginning  of  a fmall  excretory 
tube,  through  which  the  tears  pafs  into  a little 
pouch  or  refervoir,  the  facculus  lachrymalis, 
which  lies  in  an  excavation  formed  partly  by 
the  nafal  procefs  of  the  os  maxillare  fuperius, 
and  partly  by  the  os  unguis.  The  lower  pait 
of  this  fac  forms  a du6t,  called  the  dudus  ad 
nares^  which  is  continued  through  a bony  . 
channel,  and  opens  into  the  nofe,  through 
which  the  tears  are  occaiionally  difcharged  (r). 

{r)  It  foraetiraes  happens,  that  this  very  pellucid  fluid 
which  moiftens  the  eye,  being  poured  out  through  the  ex- 
cretory dufts  of  the  lachrymal  gland,  farter  than  it  can  be 
carried  off  through  the  punfta,  trickles  down  the  cheek, 
and  is  then  ftri£Uy  and  properly  called  tears. 

(r)  When  the  duftus  a.d  nare?  becomes  obrtrudted,  in 
confequence  of  difeafe,  the  tears  are  no  longer  able  to  pafs 
•into  the  nortrils,  the  fecculus  lachrymalis  becomes  dirtend- 
.cd,  and  inflammation,  and  fometimcs  ulceration  taking 
jilace,  conftitute  die  difeafe  called  JiJiulu  lachrymalis. 

D d 
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The  motions  of  the  eye  are  performed  by 
iix  mufcles  j four  of  which  are  Jlraight  and 
two  oblique.  The  Jlraight  mufcles  are  diftin- 
guiflied  by  the  narnes  of  elevator^  deprejfor^  act- 
dudor^  and  abdudor,  from  their  feveral  ufes  in 
elevating  and  deprelfing  the  eye,  drawing  it  to- 
W’’ards  the  nofe,  or  carrying  it  from  the  nofe  to- 
wards the  temple.  All  thefe  four  mufcles 
arife  from  the  bottqm  of  the  orbit,  and  are  in- 
fected by  flat  tendons  into  the  globe  of  the 
eye.  The  oblique  mufcles  are  intended  for  the 
more  compound  motions  of  the  eye.  The 
firfl;  of  thefe  mufcles,  the  obliquus  fuperlor,  does 
not,  like  the  other  four  mufcles  vet  have  de- 
fcribed,  arife  from  the  bottom  of  the  orbit,  but 
from  the  edge  of  the  foramen  that  tranfmits 
the  optic  nerve,  which  feparates  the  origin  of 
this  mufcle  from  that  of  the  others.  From 
this  beginning  it  palTes  in  a ftraight  line  to- 
wards a very  fmall  cartilaginous  ring,  the 
fltuation  of  which  is  marked  in  the  Ikeleton 
by  a little  hollow  in  the  internal  orbitar  pro- 
cefs  of  the  os  fronds.  The  tendon  of  the  muf- 
clc  after  palling  through  this  ring,  is  inferted 
into  the  upper  part  of  the  globe  of  the  eye, 
which  it  ferves  to  draw  forwards,  at  the  fame 
time  turning  the  pupil  downwards. 
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The  ohliqiius  inferior  arlfes  from  the  edge  of 
the  orbit,  under  the  opening  of  the  ductus  la- 
chrymalis,  and  is  inferted  fomewhat  pofteriorly 
into  the  outer  fide  of  the  globe,  ferving  to 
draw  the  eye  forwards  and  turn  the  pupil  up- 
- wards.  When  either  of  thefe  two  mufcles  a^ts 
feparately,  the  eye  is  moved  on  its  axis  ; but 
when  they  act  together,  it  is  cornprefl'cd  both 
above  and  below. — The  eye  itfelf,  which  is 
now  to  be  defcribed  with  its  tunics,  humours, 
and  component  parts,  is  nearly  of  a fpherical 
figure.  Of  its  tunics,  the  conjunElha  has  been  al- 
ready defcribed  as  a partial  covering,  reflected 
from  the  inner  furface  of  the  eye-lids  over  the 
interior  portion  of  the  eye.  What  has  been 
named  albuginea,  cannot  properly  be  confidered 
a>  a coat  of  the  eye,  being  in  faft  nothing  more 
tlian  the  tendons  of  the  Itraight  mufcles  fpread 
over  fome  parts  of  the  fclerotica. 

The  immediate  tunics  of  the  eye,  which  are 
to  be  demonftrated  when  its  partial  covei'ings 
and  all  the  other  parts  with  which  it  is  fur- 
rounded  are  removed,  g.re  the  fclerolicaychoroU 
des  and  retina. 
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The  fclerotica^  which  is  the  exterior  coat, 
as  everywhere  white  and  opaque,  except  at  its 
anterior  part,  where  it  has  more  convexity 
than  any  other  part  of  the  globe,  and  being 
exceedingly  tranfparent,  is  called  (/). — 

Thefe  two  parts  are  perfectly  different  in  their 
flructure,  fo  that  fome  anatomifts  fuppofe 
them  to  be  as  diftincl  from  each  other,  as  the 
glafs  of  a watch  is  from  the  cafe  into  which  it 
is  fixed.  The  fclerotica  is  of  a compact,  fib- 
rous ftructure ; the  cornea,  on  the  other  hand, 
is  compofed  of  a great  number  of  laminae  unit- 
ed by  cellular  membrane.  By  macerating 
them  in  boiling  water,  they  do  not  feparate 
from  each  other  as  fome  writers  have  alferted, 
but  the  cornea  foon  foftens,  and  becomes  of 
a glutinous  confiftence. 

The  ancients  fuppofed  the  fclerotica  to  be 
a continuation  of  the  dura  mater.  Morgagni 
and  fome  other  modern  writers  are  of  the  fame 
opinion,  but  this  point  is  difputed  by  Win- 
flow,  Haller,  Zinn,  and  others.  The  truth 

(/)  Some  writers  who  lutye  given  the  name  of  cornea 
to  all  this  outer  coat,  have  named  what  is  here,  and  moft 
commonly  called  fclerotica,  cornea  opaca  ; and  its  anterior 
and  tranfparent  portion,  cornea  hicida. 


fccins 
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feems  to  be,  that  the  fclerotica,  though  not  a 
production  of  the  dura  mater,  adheres  inti- 
mately to  that  membrane. 

The  chorotdes  is  fo  called,  becaufe  it  is  fur- 
nilhed  with  a great  number  of  veffels.  It  has 
Jik-ewife  been  named  uvea,  on  account  of  its 
refemblance  to  a grape.  Many  modern  ana- 
tomical writers,  have  confidered  it  as  a pro- 
duction of  the  pia  mater.  This  was  likewife 
the  opinion  of  the  ancients  ; but  the  ftrength 
and  tliicknefs  of  the  choroides  when  compared 
with  the  delicate  ItruCture  of  the  pia  mater, 
are  fufficient  proofs  of  their  being  two  diftincf 
cv.embranes. 

The  choroides  has  of  late  generally  been 
defcribcd  as  confiding  of  two  laminas,  the  in- 
nermod  of  which  has  been  named  after  Ruyfch, 
who  fil'd  defcribcd  it.  It  is  certain,  how'ever, 
that  Ruyfch’s  didiiiction  is  ill  founded,  at  lead 
with  refpecl  to  the  human  eye,  in  which  we 
are  unable  to  demondrate  any  fuch  drucfure, 
although  the  tunica  choroides  of  dieep  and 
fome  other  quadrupeds,  may  eafily  be  fepa» 
jated  into  two  layers. 
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The  clioroides  adheres  intimately  to  the  j 
fclerotica,  round  the  edge  of  the  cornea,  and  j 
at  the  place  of  this  union  we  may  obferve  a 1 

little  whitifli  areola,  named  Vigamentum  ciliare,  <1 

though  it  is  not  of  a ligamentous  nature.  j 

i 

They  who  fuppofe  the  choroides  to  be  com- 
pofed  of  two  laminse,  defcribe  the  external  one 
as  terminating  in  the  ligamentum  ciliare,  and  j 
the  internal  one  as  extending  farther  to  form 

the  iris,  which  is  the  circle  we  are  able  to  dif-  j 

• ) 

tinguifh  through  the  cornea;  but  this  part  is  of  ■ | 
a very  different  ftruclure  from  the  choroides,  j 
fo  that  fome  late  writers  have  perhaps  not  im-  ' 
properly  confidered  the  iris  as  a diftinct  merir  | 

brane.  It  derives  its  name  from  the  variety  | 

of  its  colours,  and  is  perforated  in  its  middle.  j 

This  perforation,  which  is  called  the  pupil  or  | 

fight  of  the  eye,  is  clofed  in  the  foetus  by  a j 

very  thin  vafcular  membrane.  This  membrana  | 

fupillaris  commonly  difappears  about  the  fe-  ‘ 

venth  month.  ; 

I 

On  the  under  fide  of  the  iris  we  obferve  ' 

many  minute  fibres,  called  ciliary  procejfes, 
which  pafs  in  radii  or  parallel  lines,  from  the 
circumference  to  the  centre.  The  contraction 

and 
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and  dilatation  of  the  pupil  are  fuppofed  to  de- 
pend on  the  adion  of  thefe  procelTes.  Some 
have  confidered  them  as  mufcular,  but  they 
are  not  of  an  irritable  nature ; other?  have  fup- 
pofed them  to  be  filaments  of  nerves ; but 
their  real  flruclure  has  never  yet  been  clearly 
afcertained. 

Besides  thefe  ciliary  procefles,  anatomifts 
ufually  fpealc  of  the  circular  fibres  of  the  iris, 
but  no  fuch  feem  to  exift. 

The  pofierlor  furface  of  the  iris,  the  ciliary 
procefles,  and  part  of  the  tunica  choroides, 
are  covered  by  a black  mucus  for  the  purpofes 
of  accurate  and  diftindt  vifionj  but  the  man- 
ner in  which  it  is  fecreted,  has  not  been  de- 
termined. 

Immediately  under  the  tunica  choroides 
we  find  the  third  and  inner  coat,  called  the 
retina.,  which  feems  to  be  merely  an  expanfion 
of  the  pulpy  fubftance  of  the  optic  nerve, 
extending  to  the  borders  of  the  cryftalline 
humour. 

The  greatefi;  part  of  the  globe  of  the  eye, 
within  thefe  feveral  tunics,  is  filled  by  a very 

tranfparent 
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tranfparent  and  gelatinous  humour  of  confide- 
rable  confidence,  which,  from  its  fuppofed  re- 
femblance  to  fufed  glafs,  is  called  the  vitreous 
humour.  It  is  invefted  by  a veiy  fine  and  deli- 
cate membrane,  called  tunica  vitrea^  and  fome- 
times  araebnoides ,—A.t  is  fuppofed  to  be  com- 
pofed  of  two  laminae,  one  of  which  dips  into 
its  fubftance,  and  by  dividing  the  humour  into 
cells,  adds  to  its  firmnefs.  The  fore-part  of 
the  vitreous  humour  is  a little  hollowed,  to  re- 
ceive a very  white  and  tranfparent  fubfiance 
of  a firm  texture,  and  of  a lenticular  and  fome- 
what  convex  fliape,  named  the  cryjlalluie  hu- 
mour. It  is  included  in  a capfula,  which  feems 
to  be  formed  by  a reparation  of  the  two  la- 
minse  of  the  tunica  vitrea. 

The  fore-part  of  the  eye  is  filled  by  a very 
thin  and  tranfparent  fluid,  named  the  aqueous 
humour,  which  occupies  all  the  fpace  between 
the  cryftaUine  and  the  prominent  cornea. — 
That  part  of  the  choroides  which  is  called  the 
iris,  and  which  comes  forward  to  form  the  pupil, 
appears  to  be  fufpend&d  as  it  were  in  this  hu- 
mour, and  has  occafioned  this  portion  of  the 
eye  to  be  diftinguiflied  into  two  parts.  One 
of  thefe,  which  is  the  little  fpace  between  the 

anterior 
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anterior  furface  of  the  cryftalline  and  the  iris,  is 
called  poflertor chamber  ; and  the  other,  which 
is  the  fpace  between  the  iris  and  the  cornea, 
is  called  the  anterior  chamber  of  the  eye(t<).— 
Both  thefe  fpaces  are  completely  filled  with  the 
aqueous  humour  {x). 

The  eye  receives  its  arteries  from  the  inter- 
nal carotid,  and  its  veins  empty  themfelves 
chiefly  into  the  external  jugulars.  Some  of 
the  ramifications  of  thefe  veflels  appear  on  the 
inner  furface  of  the  iris,  where  they  are  feen 
to  make  very  minute  convolutions,  which  arc 

(«)  I am  aware  that  fome  anatomifts,  particularly  Lieu- 
Jaud,  are  of  opinion,  that  the  iris  is  every  where  in  clofe 
contaft  with  the  cryftalline,  and  that  it  is  of  courfe  right 
to  fpeak  only  of  one  chamber  of  the  eye — but  as  this 
does  not  appear  to  be  the  cafe,  the  fituatlon  of  the  iris  and 
the  two  chambers  of  the  eye  are  here  defcribed  in  the 
ufual  way. 

(a:)  When  the  cryftalline  becomes  opaque,  fo  as  to  pre- 
vent the  paflage  of  the  rays  of  light  to  the  retina,  it  con- 
ftltutes  what  is  called  a cataraii',  and  the  operation  of 
couching,  confifts  in  removing  the  difeafed  cryftalline 
from  Its  bed  in  the  vitreous  humour — In  this  operation  the 
cornea  is  perforated,  and  the  aqueous  humour  efcapes  out 
of  the  eye,  but  it  is  conftantly  renewed  again  in  a very 
fhort  time.  The  manner  however  in  which  it  is  fecreted, 
has  not  yet  been  determined. 
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ftjfficiently  remarkable  to  be  diftinguilbed  by 
the  name  of  circiilus  anteriofiis^  though  perhaps 
improperly,  as  they  are  chiefly  branches  of 
veins. 

The  optic  nerve  palTes  in  at  the  poflerior 
part  of  the  eye,  in  a confiderable  tnink,  to  be 
expanded  for  the  purpofes  of  vifion,  of  which 
it  is  now  univerfally  fuppofed  to  be  the  imme- 
diate feat.  But  Meflfs.  Mariotte  and  Mery  con- 
tended, that  the  choroides  is  the  feat  of  this 
fenfe  ; and  the  ancients  fuppofed  the  cryftal- 
line  to  be  fo. — Befides  the  optic,  the  eye  re-^ 
ceives  branches  from  the  third,  fourth,  fifths 
and  flxth  pair  of  nerves. 

The  humours  of  the  eye,  together  with  the 
cornea,  are  calculated  to  refra6t  and  converge 
the  rays  of  light  in  fuch  a manner,  as  to  form 
at  the  bottom  of  the  eye  a diftinct  image  of 
the  object  we  look  at ; and  the  point  where 
thefe  rays  meet,  is  called  the  focus  of  the  eye. 
— On  the  retina,  as  in  a camera  obfcura,  the  ob- 
ject is  painted  in  an  inverted  pofition  ; and  it 
is  only  by  habit  that  we  are  enabled  to  judge 
of  its  true  lituation,  and  likewdfe  of  its  dif- 
tance  and  magnitude.  To  a young  gentle- 
man. 
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V 

man,  who  was  born  blind,  and  who  was 
couched  by  Mr.  Chefelden,  every  objedl,  (as 
he  expreffed  himfelf)  feemed  to  touch  his  eyes, 
as  what  he  felt  did  his  Ikin ; and  he  thought 
no  objects  fo  agreeable  as  thofe  which  were 
finooth  and  regular,  although  for  fome  time 
he  could  form  no  judgment  of  their  fhape,  or 
guefs  what  it  was  in  any  of  them  that  was 
pleafing  to  him. 

In  order  to  paint  objects  diftinctly  on  the 
retina,  the  cornea  is  required  to  have  fuch  a 
degree  of  convexity,  that  the  rays  of  light 
may  be  collected  at  a certain  point  fo  as  to  ter- 
minate exactly  on  the  retina. — If  the  cornea  is 
^ too  prominent,  the  rays,  by  diverging  too  foon, 
will  be  united  before  they  reach  the  retina,  as 
is  the  cafe  with  near-fighted  people  or  Myopes  ^ 
and  on  the  contrary,  if  it  is  not  fufficiently 
convex,  the  rays  will  not  be  perfectly  united 
when  they  reach  the  back  part  of  the  eye ; 
and  this  happens  to  long-lighted  people  or 
Frejhi,  being  found  conftantly  to  take  place  as 
we  approach  to  old  age,  when  the  eye  gradually 
flattens  (y). — Thefe  defects  are  to  be  fupplied 

O’)  UpoJ^  this  principle  they  who  in  their  youth  are  near- 
fighted  may  expedl  to  fee  better  as  they  advance  in  life, 
gnd  their  eyes  gradually  become  more  flat. 

E c 
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by  means  of  glaffes — He  who  has  too  promi- 
nent an  'eye,  will  find  his  vifion  improved  by 
means  of  a concave  glafs,  and  upon  the  fame 
principles,  a convex  glafs  will  be  found  ufeful 
to  a perfon  whofe  eye  is  naturally  too  flat,' 


THE  END, 


ERRATA. 

P.  144,  laftline,  far  callls,  read  calls. 

146,  5th  line  from  the  bottom, ybr  ufed,  read  ufe. 


4th  - - - - - - ftylo-hoideus,  read  ftylo-hyoldeus. 

150,  3d  - - - - - - - ptery-pharyngaeusjr.pterygo-pharyngSBUt. 

158,5th  - -----  Boyle,  Bayle 

159,4th  -----  - from,  rca*/ form  ,*  ■ 

163,4th  - - - - fafcculi,  rcaif  fafciculi,  ^ 

364,  5 ih  - - - - - - ayer,  retfdlzyci. 


182,  in  the  note,  for  Spigalius,  read  SpigeJius. 

279,  8th  line  from  the  top,  for  glandular,  read  cellular,  ■ 
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